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TUESDAY, MARCH 3, 1959 


House or REPRESENTATIVES, 
SpEcIAL SUBCOMMITTEE ON OCEANOGRAPHY, 
OF THE COMMITTEE ON MercHantr Marrne AND FISHERIES, 
Washington, D.C. 

The subcommittee met, at 10 a. m., pursuant to notice, in room 219, 
Old House Office Building, Hon. George P. Miller (chairman of the 
subcommittee) presiding. 

Present: Representatives Bonner (chairman), Miller, Dingell, 
Lennon, Oliver, Flynn, Dorn, Pelly, and Curtin. 

Staff members present: William B. Winfield, clerk; John M. 
Drewry, chief counsel. 

Mr. Miter. A quorum being present, the committee will come to 
order. 

This is the first meeting of the Special Subcommittee on Oceanog- 
raphy of the Committee on Merchant Marine and Fisheries, ap»ointed 
February 17, and directed by Chairman Herbert C. Bonner to hold 
such hearings and take other actions as may be appropriate in order 
to fully develop the extent to which the U.S. should go to carry out a 
broad and effective national program of oceanographic studies. 

The Merchant Marine and Fisheries Committee is vested by the 
House of Representatives with jurisdiction over matters pertaining to 
the merchant marine, fisheries, the Coast and Geodetic Survey, and 
the Coast Guard. Thus, we have had frequent occasion to consider 
separate aspects of the broad field of oceanography from time to time. 
In the past year or so, however, as a result of the successes of the In- 
ternational Geophysical Year, the importance of coordinated study of 
problems of this nature has been demonstrated. Moreover, new con- 
cepts of transportation, military preparedness, and exploitation of 
food resources have shown that detailed knowledge and understanding 
of the oceans and their contents are assuming even greater importance. 
Yet, we have come to realize that despite the importance of the oceans 
our knowledge of them is small when compared with the needs. 

Therefore, the Committee on Merchant Marine and Fisheries, with 
its keen obligations with regard to matters concerning the oceans and 
that which is beneath the surface, has initiated this study and inves- 
tigation under the immediate inspiration of the provocative report re- 
cently released by an ad hoc Committee on Oceanography of the Na- 
tional Academy of Sciences, established by the National Research 
Council in 1957. This committee of 11 distinguished scientists under 
the chairmanship of Dr. Harrison Brown, professor of geochemistry 
at California Institute of Technology, in the initial portion of its re- 
port recently released outlined the scope of research and survey work 
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that needs to be done, and the facilities that will be required to achieve 
a thorough study in this important field over the 10-year period from 
1960 to 1970. This report clearly shows that, while man has been going 
to sea since before the dawn of written history, he has really acquired 
but little knowledge of the element that carries the trade of the world. 
His ignorance of what is below the surface of the sea is as dark as its 
abysmal depths. 

It will be the goal of this committee to conduct a comprehensive 
study in the field of oceanography so that it can make positive and 
factual representations and recommendations to the Congress for 
guidance in carrying out a firm program. 

We are pleased to hear this morning from Mr. Richard Vetter, 
Executive Secretary of the National Academy of Sciences, Committee 
on Oceanography, and Adm. H. Arnald Karo, Director of the U.S. 
Coast and Geodetic Survey. 

Chairman Bonner, we are very happy to have you here this morn- 
ing. If you have anything that you would like to say before we 
start our hearings, we would be pleased to hear you. 

Would you come forward, please, Mr. Vetter. 

Our first witness is Mr. Vetter, Executive Secretary of the Na- 
tional Academy of Sciences, Committee on Oceanography, who acted 
as Secretary, I believe, to the Brown committee, and is very familiar 
with this work. 

Mr. Vetter. 


STATEMENT OF MR. RICHARD VETTER, EXECUTIVE SECRETARY, 
NATIONAL ACADEMY OF SCIENCES 


Mr. Verrer. Mr. Chairman, first of all I would like to express the 
appreciation of the Committee on Oceanography for the thoughtful 
attention you have already given to marine sciences and to our re- 
port. I would like to extend Dr. Harrison Brown’s greetings at this 
time and to comment that he and the rest of the committee stands 
ready to be of assistance and cooperation in every way possible in 
your studies. 

I think you already have a copy of chapter 1, “Introduction and 
Summary of Recommendations,” of the Committee’s report. 

At this time I have brought two other preliminary copies of chap- 
ters being prepared for the Committee on Oceanography report, chap- 
ter 8, “Education and Manpower,” and chapter 12, “Marine Sciences 
in the United States, 1958”. These two and other chapters in the 
report are being prepared as rapidly as time will permit and will 
be made available to you as soon as possible. 

There may be some slight changes in the published copies but the 
changes will be very minor. 

In addition, there is a small mimeographed two-page report that 
lists some of the departments of the Government that are concerned 
with the development of marine sciences and that are mentioned in 
the report of the Committee on Oceanography. 

Also, for your information, there is a four-page mimeographed 
list of oceanographic research ships, including those engaged in the 
scientific activities of the various oceanographic instructions, those 
being used by the Navy in its program, those being used by the Coast 
and Geodetic Survey, and those operated by the Bureau of Commer- 
cial Fisheries. 
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I hope that this material will be useful to you and I will be happy 
to make any other information available to you that I can. 

Mr. Mier. Could you give this committee for the record 
a& comparison as to the work that is being done in this country as 
compared to other countries that are now engaged in oceanographic 
research ¢ 

Mr. Vetter. I am not sure exactly in what way this comparison is 
best made. My own belief is that the United States is well in the 
forefront of the scientific exploration of the sea. We have, in the 
last 10 or 20 years developed considerable competence in this field and 
have exceeded the level previously set in the European countries for 
scientific activities in this area. 

Our rate of advance has been good. It has not been as rapid as it 
has been in some other countries. The emphasis placed in our own 
country is on two problems, on the fisheries aspect of marine research 
and on the problems of defense. 

It has been in the latter field that we have advanced more rapidly. 

In Europe and in Japan, emphasis is placed on the fisheries prob- 
lems, and in these areas they, I believe, have maintained a level of 
activity that is equal to ours if not greater. 

Mr. Mitter. How about deep-sea exploration. Who has led in 
that field? 

Mr. Verrer. Deap-sea exploration has involved all of the major 
powers, the United States, Japan, Great Britain, Russia. 

I think that, if you were to chart the world with little dots of differ- 
ent colors according to different nationalities, that you would find a 
fairly even distribution among observations made by our own country 
and observations made by Russia, Great Britain, and Japan. 

The International Geophysical Year has stimulated a great deal of 
activity in each of these four countries in the last 2 years. 

Mr. Miter. Do we need more scientists in this field? Do we need 
to encourage more men to go into it ? 

Mr. Verrer. Yes, sir; we certainly do. 

Mr. Mitter. Would you care to comment on that phase of the sub- 
ject ? 

Mr. Verrer. Our greatest need is to interest larger numbers of first 
rate scientists in oceanography. ‘There are now approximately 500 
scientists in the United States that are devoting full time to studying 
the oceans. This is a very small number in comparison with the 
problem that they are trying to attack. They are forced to group 
themselves in units, oceanographic institutions that are large a 
to be able to support a ship and to operate teams at sea in order to 
operate economically. 

If we are to really step up our activities in exploring the oceans 
we have, of course, to train more people, get more scientists interested 
in the field. 

Mr. Miuier. Do you believe we should step up our activities in this 
field ? 

Mr. Verier. I do, sir. 

Mr. Miuter. In spite of the fact that you indicate we are still 
pretty much in the lead in the field, is there need to make additional 
effort to secure information ? 
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Mr. Vetter. I do not want you to misinterpret my previous state- 
ment. I think that we are scientifically well in the forefront but we 
are not advancing as rapidly as Russia in this field, for example. We 
are not advancing as fast as we should independently of any other 
country in view of the problems that our own ig our own 
country has to solve for its economic welfare and for its security. 

I think that we can make a case for advancing marine sciences in 
the United States without regard to comparing our activities with 
any other country. We have our own needs and, based on these alone, 
there is a tremendous need for additional work. 

Mr. Miter. I think that all of the members of the committee are 
familiar with Dr. Brown’s report, but, for the record and in order 
to better advise us, would you care to sketch the background of some 
of the men on his Committee? You are familiar with it. Would you 
give a brief résumé of their accomplishments, who they are, and what 
they have done in this field ? 

Mr. Verrer. First I would like to name the members of the Com- 
mittee who are prominent as directors of oceanographic institutions 
and leaders in marine research. These are Maurice Ewing, Columbus 
Iselin, Roger Revelle, and Fritz Koezy. Each of these individuals 
is identified with a long history of scientific activity in the oceans. 
Dr. Ewing is director of the Lamont Geological Observatory. His 
major interests are in marine seismology. He has received awards 
from the Department of the Navy for his contributions to marine 
science and to programs of interest to the Navy. Several of his find- 
ings in this area have resulted in development of techniques and 
equipment that the Navy uses in its operations in detection and com- 
munication with submarines. 

Columbus Iselin has been the director of the Woods Hole Oceano- 
graphic Institution for several years. He has now retired from that 
position. He has served on many committees with the Navy, has been 
involved in several international oceanographic activities and is a 
member of the Special Committee for Oceanic Research. 

Dr. Revelle is director of the Scripps Institution of Oceanography 
and has been for several years. His main interests are in marine 
geology. He is a man of extremely broad capabilities and interests. 
He is chairman of the Special Committee for Oceanic Research and 
has been active in many committees both in and out of the Govern- 
ment. 

Dr. Koczy has recently come to this country from Sweden. His 
particular competence is in marine geochemistry. He has done work 
recently on the diffusion of radium from the sediments underneath 
the oceans up into the water above. His work is important as a 
measure of vertical diffusion and deep circulation. 

Dr. Gordon Riley, while a biological oceanographer for many 
years, is associated with a small oceanographic activity at Yale Uni- 
versity, the Bingham Oceanographic Laboratory. He has conducted 
studies of productivity of the oceans to determine ways of estimating 
the various areas where production is taking place and the rate at 
which it is taking place. 

The other members of the Committee are not as closely associated 
with oceanography and this was arranged intentionally so that the 
Committee could approach its studies as objectively as possible. 
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Mr. Sumner Pike is well known in Washington for his services with 
the Atomic Energy Commission. He was at one time a Commis- 
sioner of the AEC. He has considerable interest in the living re- 
sources in the sea being involved in the herring fishery in Maine. 

Dr. Colin Pittendrigh, of Princeton University, is primarily a 
biologist of considerable stature. Before coming to the Committee 
on Oceanography, his interests were mainly centered on problems 
of establishing controlled experiments that would re-create the en- 
vironment for relatively small biological communities. 

Dr. Milner B. Schaefer is the director of the Inter-American Trop- 
ical Tuna Commission, and has participated in many international 
activities. He was one of the U.S. advisers to the recent Geneva con- 
vention on the law of the seas. 

Athelstan Spilhaus is the dean of the Institute of Technology at 
Minnesota. He has long been interested in the exchange of energ 
between the atmosphere and the oceans. He is primarily a meteor- 
ologist. He is the inventor of the bathythermograph, an instrument 
which has very wide use now and has had for many years since the 
war to measure the temperature structure in the surface of the ocean. 

Dr. Harrison Brown, before being asked to be Chairman of this 
Committee, had no connection with oceanography. His primary in- 
terests are in geochemistry. He is head of the Department of Geo- 
chemistry at the California Institute of Technology. 

Mr. Miner. Mr. Chairman, have you any questions? 

The CHairman. No. 

Mr. Mitier. Mr. Dorn? 

Mr. Dorn. I think at the outset we should have a definition of 
oceanography. 

Mr. Verrer. My own definition is that oceanography is that which 
involves any scientific work at sea including biological, geological, 
physical, and chemical problems. 

In the oceans these problems all have to be studied in connection 
with one another. 

Mr. Dorn. Then would not oceanography probably be the study of 
the ocean and the land under it ? 

Mr. Verrer. This is a good definition, yes. I would call it the scien- 
tific study of problems in the oceans. 

Mr. Dorn. Have you thought at all about the work this committee 
can do to extend the study in the United States, implement it? 

Mr. Vetter. Yes, I have. 

Mr. Dorn. What do you think we should do? 

Mr. Verrer. I think the committee should first consider the prob- 
lem on the broadest possible basis, that you should attempt to de- 
termine for your own satisfaction the extent to which a national 
program should be implemented, what all the agencies are doing, how 
much this amounts to in terms of manpower and dollars and in fields 
of interest. I think this is absolutely necessary before the next step 
can be made. 

The next step, I should think, would be to determine to your own 
satisfaction whether this amount of activity in these fields is ade- 
quate. If not, I would think it appropriate to decide what part of this 
total program would come under the cognizance of this group and 
determine then what should be done about increasing the activity in 
this part of the field. 
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Mr. Dorn. Do you think that the total program is adequate at the 
present time? 

Mr. Verrer. No, sir; I do not. 

Mr. Dorn. What do you think should be done about it? 

Mr. Verrer. I think, first of all, it is necessary to make money 
available for fellowship programs. The greatest roadblock in pro- 
ceeding with this is to get the people into the system that we need. 
It takes a rather long time to take a man out of one field of science 
and familiarize him with the problems he can and cannot solve in 
the oceans, so that the first step is to try to do something about the 
manpower problem. 

One of the fastest ways to proceed would be to make post- 
graduate fellowships available so that topflight people from other 
areas of the scientific interest, from mathematics, from biology and 
chemistry, could be attracted into the field. 

Coupled with this, I think it is extremely important that we do 
something about replacing the old inadequate ships that are now 
being used for marine sciences thereby providing a mechanism for 
doing more work, for doing it more efficiently, and also for attracting 
more people into the business. cy 

If we can provide better ships, better laboratory facilities, the 

roblem of attracting new people into the field will become somewhat 
essened. 

I think there are really two urgent problems. One is manpower 
and the other is ships and laboratory facilities. 

Mr. Dorn. I have no further questions. 

Mr. Miter. Mr. Dingell ? 

Mr. Dincetx. Yes, Mr. Chairman. 

I have been very interested in this and I would like to have the 
witness tell this committee some of the practical benefits that can 
come to this country as the result of an increase of study in this field. 
In asking this question, I would like to say this: There are many, of 
whom I am not one, who feel that the only justification for the ex- 
penditure of Government money is, let us say, some practical imme- 
diate result that is visible for all to see. 

I am sure there will be this practical result from this and I would 
like to hear the witness tell us some of this immediate practical bene- 
fit that will flow from the expanded program in this field. 

Mr. Verrer. It is much easier to point out practical benefits that 
have occurred, 

Mr. Dincetu. I would be willing to accept that. 

Mr. Verrer. It is very dangerous to try to promise that a certain 
research project will have a practical end product. The very nature 
of scientific activities is that the practical results come from some- 
thing completely unexpected. 

One example that comes to mind involves a program which is now 
underway for routing ships across the North Atlantic and North 
Pacific in such a way that their passage time can be reduced. They 
are routed to avoid ocean waves that will cut down their transit 
crossing. 

This is analogous to the practice that aircraft have of finding the 
appropriate elevation to pick up favorable tailwinds in flying back 
and forth across the country. Each ship has its own reaction to ocean 
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waves. Depending on the size of the ship and the speed at which it 
progresses, some will respond very unfavorably to waves of certain 
frequency and height. 

Mr. Dincett. Is that a saving of both time and money ? 

Mr. Verrer. Yes, sir. This ship routing system based on wave 
forecasts now is in use by the Military Sea Transport Service. Ina 
trial run which has been underway for about 114 years and involves 
approximately 70 ships they have succeeded in reducing the scheduled 
passenger transit time in the North Atlantic by 1 day. Even with 
this reduction in schedule ships routed by this system have never been 
late even by 1 hour and many have been early. 

Mr. Dincett. It is an increase in efficiency ? 

Mr. Verrer. Yes, the MSTS estimates that this has saved about 
$11, million in the trial run so far. 

I would like to point out that the basic research that led to the 
ability to use this system was done by two or three oceanographers 
who were just interested in wave forecasting and the problems of 
describing what real ocean waves are like. They had no idea that 
this would then be turned into a ship routing system as a practical 
end product. 

The first piece of basic research came from a mathematician who 
was not even interested in ocean waves but who was concerned with 
a way of describing the background noise in a transmitted radio sig- 
nal. Some of the mathematics that he worked out came to the 
attention of one of the oceanographers at New York University who 
noted the potentiality of using similar equations to describe the 
chaotic, irregular motion of ocean waves. 

He reworked the mathematics and developed a new wave forecast- 
ing system. 

One of his students saw the possibility of writing a doctoral thesis 
on this wave forecasting method and slanting it toward the problem 
of routing ships so as tocut down on passage time. 

This man is now at the Hydrographic Office assisting in developing 
this system. 

The point is that this whole capability which has saved about $114 
million just in the trial run is based on the work of two or three people 
over the past 5 years. 

Mr. Drncetit. What about the potentiality of exploiting fishery 
resources ? 

Mr. Verter. Well, I think this is very great. Our present situation, 
if I can speak very casually, is analogous to the early hunter as far as 
exploiting the living resources of the sea are concerned. 

We are way back in the dark ages where human beings got their 
food by going out and shooting with a bow and arrow or catching 
it with nets. I believe that it is perfectly within our capability within 
the next generation to become farmers of the oceans, to actually intro- 
duce trace elements into the seas so that we can increase the produc- 
tivity, to perhaps cultivate species, perhaps even to develop new species 
that will be particularly suitable for living in various parts of the 
ocean, perhaps even to fence off in some way parts of the ocean so 
that we can control populations. 

I think right now that we have the capability of catching all the 
fish that the people in the United States want to eat. I think this 
will change in the next 50 or 100 years. 
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Mr. Dinceiu. How about the relation of ocean currents to this? 

Mr. Verrer. The fish go where the nutrients go and the nutrients 
are moved from place to place in the ocean by currents. 

Mr. Drncett. Do you know anything about these currents? 

Mr. Vetter. We know quite a bit. We are just beginning to find 
out how much we do not know about the currents. 

We have a very good idea of the general circulation of the ocean, 
sort of the study of climate. What we do not know very much about 
are the variations of this climate and the details of the circulation 
and, of course, it is the details that affect the disposition of nutrients 
and the growth of populations of fish. 

Mr. Dineevt. How about exploitation of minerals in the ocean 
proper and on its bottom? Is that going to come out of this? 

Mr. Verrer. This, I believe, is primarily a question of economics. 
We know that there are tremendous deposits of manganese nodules 
in both the Atlantic and Pacific which contain a fairly high content 
of cobalt and nickel and copper and manganese. 

If we need to get this material and if we decide to build the equip- 
ment to do it, I think we certainly can. 

There are some problems as to whether this is more expensive to 
do at sea than on land and in addition there are problems of the owner- 
ship of these materials. 

Mr. Dincetxt. How about the effect on the weather by controlled 
currents or by diking the Bering Strait? Is this a consideration that 
will coms out of the study ? 

Mr. \ :rrer. We are not thinking of building a dike across the 
Bering Strait. 

Mr. Drincetu. I have seen studies about the possibilities of making 
dikes here and there that would affect the weather by increasing rain- 
fall and so forth. This is something that we could study, is it not? 

Mr. Verrer. These are things than can be studied. 

I believe, however, that the first payoff is not in control of ocean 
currents by building dikes or anything else to divert them but in being 
able to understand what they are doing and perhaps predict what will 
happen so that we can then in turn see how this affects the climate 
and the weather. 

Our ability now to forecast climate is nil. We have no idea what 
the climate is going to be like on earth 50 or 100 years from now 
or 10 years from now. 

In the system of heat energy coming into the earth from the sun 
and affecting the atmosphere and the oceans, the ocean is the great 
flywheel that really affects the climate and it is only by understand- 
ing the oceans that we can ever hope to be able to predict climate as 
opposed to being able to predict weather a few weeks in advance. 

Mr. Dincewu. Thank you very much, Mr. Chairman. 

Mr. Miter. Mr. Pelly. 

Mr. Petry. Thank you, Mr. Chairman. 

Doctor, there is every reason to believe, is there not, that there 
can be a free flow of information between all nations on scientific 
information regardless of the troubled conditions in the world? 

Mr. Verrer. I certainly hope so. In the case of the oceanographic 
part of the IGY, this has certainly proven to be the case. 

Mr. Petiy. In other words, if we can induce more scientists to go 
into this field we would have not only our own information available 
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to study and develop but also the information that is developed in 
other areas of the earth? 

Mr. Vetter. Yes, I believe so. In fact, I thing we should encour- 
age other countries to develop their programs so that we do not have 
to tackle the whole problem by ourselves. 

The ocean is a pretty formidable obstacle and it is a wonderful 
opportunity to develop international cooperation among nations in 
studying the oceans. 

Mr. Petty. Do we not have a very close community of interest with 
our good neighbor, Canada, in this field ? 

Mr. Verrer. Yes, we do. 

Mr. Petty. Are we exploiting that association as well as we might 
be ? 

Mr. Verter. I believe so. To the best of my knowledge there is a 
steady flow of scientific journals, periodicals, and reports to and from 
our colleagues in Canada. 

Mr. Petty. One of our great interests is, of course, that blind spot, 
I guess, underneath the ice north of Canada, is it not ? 

Mr. Verrer. Well, [ do not quite understand your question, sir. 

Mr. Petty. In other words, we do not know much about the ocea- 
nography under the ice in that part of the world in which we have a 
tremendous interest. We work with Canada there, certainly; do 
we not? 

Mr. Verrer. Yes, there have been cooperative expeditions in the 
Arctic Ocean on our side in which Canadian scientists have gone 
aboard our icebreakers and we have gone on theirs. 

Mr. Petty. I was wondering if, in the work of this committee, there 
should be any relationship with the Canadians; whether we should 
develop that community of interest more as a responsibility of this 
committee. 

Mr. Verrer. I think it is a very good idea to cooperate with the 
Canadians insofar as possible. 

Mr. Petty. Would you comment on the gaps now, the blind spots 
that are particularly serious as far as marine scientists view it today ? 

Mr. Verrer. Now we are not talking about United States-Canadian 
relationships but are back to marine sciences ? 

Mr. Petry. In what fields do you think greater emphasis should 
be placed where we have less knowledge and there is more urgency 
for us to explore? 

Mr. Vetter. All fields are interrelated. The most immediate prob- 
lem, I believe, is to obtain an adequate description of the oceans—a 
road map, if you will, of what is in the oceans in as great detail as 
possible. We need to know a great deal more about the ‘bottom topog- 
raphy of the oceans, about the variations in the circulation from one 
part of the oceans to the other and about the effects of these variations 
on the marine biological environment. 

Mr. Priiy. The suggestions that the committee made regarding the 
need for new vessels took into consideration that particular urgency 
that you just mentioned ; did they not ? 

Mr. Verrer. Yes, sir. I believe that the starting point for the com- 
mittee’s estimate of what we ought to do in the next 10 years centers 

around the need for an adequate description of the oceans. 
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We feel that this is really the first step that has to be taken; that if 
the recommendations set forth are followed we will have at the end of 
10 years the necessary ships for surveying the oceans, the necessary 
ships for doing oceanographic research so that we can do a reasonable 
share of the total job. 

We estimated that the U.S. share of surveying the oceans should be 
about 30 percent, with the other major powers splitting up the dif- 
ference. 

Mr. Petxy. In other words, you have a coordinated global plan for 
the road maps or whatever you call them of the oceans. 

Mr. Verrer. No, we do not yet have a plan. 

Mr. Pewiy. There is no allocation to each nation of a certain phase 
in the overall project ? 

Mr. Verrer. We have not done that in this report. 

However, I think that SCOR, the Special Committee for Oceanic 
Research, has plans for exploring various parts of the ocean and 
pulling in various countries to various degrees. 

In the near future, in the next year or two, there are plans for an 
intensive oceanographic investigation of the Indian Ocean that would 
involve all of the major countries. There are fairly well detailed 
estimates as to how much this would cost, as to how many ships would 
be required, as to what countries would participate and to what extent. 

Mr. Petty. What is the international body that sponsors a group 
project like that ? 

Mr. Verrer. SCOR, Special Committee for Oceanic Research, is 
part of the International Council of Scientific Unions. Their own 
operations are sponsored by each member country. Up to now they 
are only a committee operating with travel expenses. 

As far as a projected survey of the Indian Ocean is concerned, the 
source of funds to do this is still undertermined, but I think it would 
be appropriate for the countries involved to consider seriously spend- 
ing the necessary money. 

Mr. Petiy. There are from time to time, then, meetings in which 
representatives from certain interested nations gather together and 
form an opinion as to projects such as you have referred to? 

Mr. Verrer. Yes, sir. 

Mr. Pretty. Then everyone goes home and tries to implement it in 
some way; is that correct ? 

Mr. Vetter. That is correct. 

Mr. Petiy. It will take considerable funds for that purpose. 

Mr. Verrer. The funds for the meetings are very minor. However, 
the funds for a large survey program of a piece of the ocean like the 
Indian Ocean are considerable. 

We estimate the U.S. share would be something like $2 million. 

Mr. Petty. Do you anticipate that this committee would have any 
part in helping along with that project? 

Mr. Verrer. Well, sir, I have not done any anticipating in this 
regard. I certainly think we could use all the help we could get. 

Mr. Petry. That is all, Mr. Chairman. 

Mr. Miter. Mr. Lennon? 

Mr. Lennon, I have no questions. 

Mr. Miter. Mr. Curtin? 

Mr. Curtin. Thank you, Mr. Chairman. 
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Sir, you said there is a free interchange of ideas and data between 
the scientists of the various nations. Does that include the Russian 
scientists ? 

Mr. Verter. Yes, sir. 

Mr. Curtin. There is no reluctance there to exchange information 
from them to us or vice versa ? 

Mr. Verrer. No, sir; not that I know of. To the best of my know]l- 
edge the Russians are very proud of their recent accomplishments in 
marine sciences and very anxious to show off this accomplishment to 
the Western World. 

Their research ship, the Vityaz, recently stopped off both at Van- 
couver and at San Francisco and later at Hawaii and the Canadian 
scientists who went aboard the Vityaz and talked to the Russians in 
their laboratories at Vancouver and our own scientists who went 
aboard at San Francisco were very much impressed with the eager- 
ness that the Russians seemed to have to show what they had done 
recently. They have just in the past few years achieved enough 
stature in their field so that they are proud of it and want to show 
what they have done in as great detail as possible. 

There may be aspects ‘of the program that they are not talking 
about but I think that the best estimate is that they are being open 
and above board as far asthe IGY part of their activities is concerned. 

Mr. Curtin. That is all, Mr. Chairman. 

Mr. Mitier. Do you know whether all of their activities are con- 
fined to that? There has been speculation in other places that this 
ship has gotten off course and disappeared in the ocean for a while 
and we did not know just what she was doing. 

Mr. Vetter. I cannot comment on that authoritatively. 

Mr. Mutzer. I know that you cannot do it authoritatively. 

Mr. Verrer. To the best of my knowledge, they have done what 
they said they were going to do and have made all this information 
available. 

Mr. Mitier. Mr. Oliver. — 

Mr. Outver. Thank you, Mr. Chairman. 

Mr. Vetter, I, of course, along with the other members of the com- 
mittee, have read this report which your group recently published. 
I have been tremendously impressed by what I have thought was a 
sense of urgency expressed therein by your group. Is that correct ? 
Do you feel that this is a matter of urgency so far as our Nation is 
concerned ? 

Mr. Verrer. Yes, I do. 

Mr. Ouiver. Would you care to compare it, for example, with what 
we may be doing with regard to the exploration of space as to its 
degree of urgency ? 

Mr. Verrer. First of all, space is a very exciting, stimulating, 
scientific, and I think we ought to go ahead vigorously in this field. 

It is a characteristic of science that rapid progress in any part of 
scientific capabilities and technology is reflected in increased capa- 
bilities throughout the rest of science. 

I think that we cannot help but benefit directly and indirectly from 
the vigorous program for exploring outer space and developing 
these devices. 

38170—59——2 
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However, I believe that our own practical problems of defense, of 
resources, fuel, and food for the human populatien, will involve the 
earth and not outer space. The ocean is a great source of many of 
these materials, of food, energy, transportation, communication. 

We have to be practical about it. The amount of energy that it 
takes to operate in outer space or even in what might be called semi- 
outer space in the immediate area around the earth is tremendous and 
I believe that a developing population will find that the most efficient 
and economical way of utilizing energy will result in a stronger 
nation. 

What I am trying not very effectively to say is that the oceans and 
other resources on land can be had and utilized with much less ex- 
penditure of energy than we are forced to use to go away from the 
earth, and I think that we have to use our resources and our energy 
efficiently as possible in order to maintain a strong and healthy 

ation. 

Mr. Ottver. Is it your feeling that the potential resources of the 
ocean that have been spoken about here this morning are great enough 
so far as we know almost to an unlimited degree and would more 
than ee by far any expenditures of money that we might 
put into bringing about a result of knowing more about them and 
of utilizing them? Is that a correct assumption ? 

Mr. Verrer. Yes, it is. 

Mr. Oxrver. In this IGY activity that we participated in, is it 
your feeling that the United States contributed to this to such a sub- 
stantinal degree that perhaps our relative position with regard to the 
other nations who participated showed up successfully and well in 
terms of oceanography ? 

Mr. Vetter. I think so. I think we made a very good showing 
on the international level for the IGY. . 

Mr. Oxtver. Have I not read somewhere recently that in checking 
with the Russian research ships with particular regard to fisheries 
that they seemed to have more specific data than we ? 

Mr. Vetter. I guess so. Ido not know. I have not read this. 

Mr. Ottver. I saw that somewhere. Do you think that that may 
be the actual situation or do you think that our knowledge and data 
is fully as good or better than what they may be coming up with 
or have come up with ? 

Mr. Verrer. I would not underestimate their determination to get 
a great deal of data from the oceans particularly from the stand- 
point of fisheries and military applications of the oceans. As to 
their data being better or our data being better. I think they are 
both good. If we have to make a comparison I think it is best to say 
that their efforts now seem to be devoted toward the routine examina- 
tion, surveying of the oceans, conducting large worldwide cruises in a 
similar way to the effort that the European countries conducted in the 
past 20 years of running long worldwide cruises for exploring the 
oceans. The great phase of running expeditions into the oceans is one 
that the Russians seem to be in now. I think we are at the stage of 
having built up enough understanding of what is going on in the 
oceans to be able to formulate a hypothesis to explain something we 
have observed and then go out into the oceans with detailed and 
planned experiments to test with our hypothesis. 
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In other words, I think we are a little bit mere mature in our 
a to oceanographic problems than the Russians are but, as 
to how long this will last, I would not care to predict. 

As one example, one of our theoretical oceanographers from study- 
ing the dynamics of the circulation of the North Atlantic Ocean pos- 
tulated that there had to be a current under the Gulf Stream flowing 
in the opposite direction. 

At approximately the same time a scientist in Great Britain, Dr. 
Swallow, developed an aluminum tube which could be designed and 
preset to sink to a certain level in the oceans and stay there. 

The reason this is possible is that the compressibility of an alumi- 
num tube is somewhat less than the compressibility of sea water so 
that the tube can be ballasted to go so deep and no deeper. You put 
inside of this tube an acoustic transponder which would send out a 
signal when it heard a signal so that it is possible to track this tube 
at great depths. 

By using this device called the Swallow buoy, the hypothesis that 
there is a countercurrent under the Gulf Stream was recently tested 
and found to be true. 

This is an example of the stage we are at now where we are able to 
formulate questions about what is going on in the ocean and then go 
out on a specially designed cruise to see if they are true or not. 

I do not think that the Russians are at this stage yet in the 
sophistication of their concepts about the oceans but they are moving 
very rapidly. 

Mr. Oxtver. Have we any centralized operation in the Government 
that coordinates and works together toward the common objective of 
trying to get all the progress we possibly can in this field? I realize 
that we have individual efforts on the part of departments but I was 
wondering if there is any coordinated or concentrated effort ? 

Mr. Verrer. Well, sir, there is an informal group at the working 
level that has met together about once a month ever since the Com- 
mittee on Oceanography of the Academy of Sciences was organized. 
These individuals are not at the policymaking level but at sort of the 
“Indian” stage of organization. They exchange information about 
their problems, their progress, and programs. 

Mr. Otrver. Do other nations have a centralized group that work 
toward this end ? 

Mr. Vetrer. I am afraid I am not qualified to answer that. I would 
like to have opportunity to do a little research before answering 
that question. 

Mr. Miter. I wonder if you are in a position to get that informa- 
tion, Doctor? Would you get it for us and furnish it for the record ? 
I think it would be quite important. 

Could you suggest where it might be obtained? I refer to this in- 
formation as to what other nations have it under centralized coordi- 
nated control. 

Mr. Vetter. This is something I ought to try to get for my own 
information and I would be happy to try to get it for you. 

Mr. Miter. Thank you. 

Mr. Ottver. The other question I had here, Mr. Vetter, that bothers 
me at the moment is this: I believe the Albatross /// is a research 
vessel, is it, that is operating out of Woods Hole in Massachusetts, is 
that correct ? 
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Mr. Verrer. Yes, sir. 
Mr. Ouiver. It has recently been decommissioned, is that correct ? 
Mr. Verrer. Yes, sir. 

Mr. Otiver. I have received some correspondence with regard to it. 
I am wondering what the real basis for that decommissioning is. Do 
you happen to know ? 

Mr. Verrer. Well, my own information is that the Albatross III 
is a very old ship and that she is very expensive to operate and main- 
tain. Beyond this I would not care to comment. 

Mr. Otrtver. My information indicated that it not only had been 
certified as seaworthy but at least some people think it is necessary 
that it should be still operated in view of the scarcity of other avail- 
able vessels that we may have at the moment. 

I was interested to know what the picture really amounts to, 
whether this is just a self-serving statement that I have had or whether 
or not there was actually some eventual loss that this country would 
suffer from not using it in view of the scarcity of other vessels for 
this purpose. 

Mr. Verrer. I would rather not comment any further on this. 
My only knowledge of this is all indirect but it is my impression that 
she was decommissioned because of the expense to maintain the ship 
and the relative inefficiency of operation at sea. : 

Mr. Ottver. So that, as a practical result, we have one less vessel 
in this research work. 

Mr. Vertrer. Yes, sir. 

Mr. Mitier. We will eventually have a witness on that. 

Mr. Oxtver. Thank you, Mr. Chairman, very much. 

Mr. Mituer. Mr. Flynn. 

Mr. Fiynn. Does your definition of a study of oceanography in- 
clude the Great Lakes and other inland lakes ? 

Mr. Verrer. No, sir. The Great Lakes and all lakes have some 
things in common with the oceans and in some cases they can serve as 
small models of the oceans. 

However, for our own frame of reference in studying this problem, 
it does not include any fresh water lakes. 

Mr. Fiynn. Those people located in the midsection of the Ameri- 
can continent could not expect any value from this study in, for in- 
stance, gaining more knowiedge on the control of the lamprey that has 
practically ruined the million dollar trout fishing industry? That 
would not come under the scope of this study ? 

Mr. Verrer. It is hard to say. I would not like to guarantee 
whether it would or would not. 

The lamprey is an eel that spends part of its life in the oceans and 
part of its life in fresh water. Any scientific gain in either of these 
areas would be useful in trying to determine how to control it. 

Mr. Fiynn. But to date various committees studying oceanography 
have not studied the inland lakes or included these lakes in their 
studies ? 

Mr. Vetter. Well, there are cases in which for simplicity we will 
take an oceanographic problem and do an experiment in an inland 
lake to see what the relationships are. 

However, in most cases there is not very much interchange between 
the limnologist, the fresh water scientist, and the salt water scientist. 
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Mr. Fiynn. I was interested in your one reference to the sea when 
you call it the highway of the sea. I think that has long been the ac- 
tual situation in this country that the sea has served as a highway to 
bring both men and industry and business and commerce to this Na- 
tion. 

It would appear that that meaning is directed to a preliminary 
meeting largely to see whether or not, financially speaking, the ex- 
penditure of money necessary for this study can be justified. 

In the sense that the sea is the highway which will serve the people, 
business, and industry of this country, do you believe that this study 
wes provide for the sea to become a faster highway, a safer high- 
way ¢ 

Mr. Verrer. Yes, I do. I think that the oceans provide a very vital 
and efficient way of transporting materials from one part of the earth 
to another and I should think that any increase in this efficiency 
would benefit the entire Nation, not just the coastal States, and I be- 
lieve that by studying the oceans we can increase the efficiency as my 
other illustration earlier this morning pointed out. 

Mr. Fiynn. Might one of the end results of the study be that we 
would find a faster means of using the highway and a cheaper means 
of using the highway and a safer means of using the highway ? 

Mr. Vetter. Yes, sir. 

Mr. Fiynn. And would this, in your opinion, result economically 
in a saving to the people generally, to those who use the sea? 

Mr. Verrer. Yes, it would, a tremendous saving. 

Mr. Fiynn. Do you believe that that saving would justify the ex- 
penditure of money that would be needed to carry on this study? 

Mr. Verrer. Well, I believe that the savings from only this one ap- 


plication of oceanographic wave research to ae of routing ships 


that belong to our country can and will pay back all of the money that 
is being asked for in this report. This is just one isolated case. 

Mr. Fiynn. Doctor, I agree with Mr. Dingell that this should not 
have to be justified from the financial position alone. However, I 
believe that many people are going to attempt to have us justify the 
expenditure from a financial gain point of view and I was trying to 
see if we could get into the record enough financial gain to justify 
this expenditure of money. 

In this regard, I have noted in my home area, which is on the shores 
of Lake Michigan, that the lake was the highway that originally 
brought the white man there to settle and develop the lake shore on 
which the great cities have grown and today, with the St. Lawrence 
Seaway coming through, it is the direct cause of the most tremen- 
dous development that there is any place in the country outside of 
possibly California. 

I was wondering whether or not the study that we are making of 
the sea would not cause the sea to become a faster, safer and speedier 
highway so that it would benefit the entire country similar to the 
way the lake ports are being benefited by the St. Lawrence Seaway ? 

Mr. Vetrer. Yes, I believe it will. I do not see how it is possible 
not to benefit the entire country by increasing the efficiency of our 
merchant marine, and particularly with the opening of the St. Law- 
rence Seaway in effect we now have that much more coastline to 
utilize. 
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The cities on the Great Lakes are seaports now. 

Mr. Fiynn. That is all. 

Mr. Mitter. Do you have any questions, Mr. Chairman ? 

The CHamMan. You say it has been agreed by your group and 
similar groups of other nations to make a study of the Indian Ocean? 

Mr. Verrer. This is a tentative plan that has been discussed by the 
scientific representatives from other countries on this Special Com- 
mittee for Ocean Research. I do not think there has been any com- 
erent by any nation, or by any of the participants in this group to 

o this 

The Cuarrman. How did they happen to select the Indian Ocean 
for this study ? 

Mr. Verrer. I think there are several reasons. First of all, the In- 
dian Ocean is probably the least understood of all of the oceans except 
possibly the South Pacific. 

Secondly, the Indian Ocean is not as big as the South Pacific, so 
that you could hope in a year or two of intensive effort to find out 
enough about it to understand it. 

Thirdly, it supplies sort of a neutral ground for the various nations 
to meet and get together and study. 

Finally, there are some peculiar scientific problems involving the 
circulation of the Indian Ocean that result from the monsoon seasons 
and from its own size and shape that we would like to study. 

The northern part of the Totem Ocean is probably one of the best 
places we could go to do work to try to find out how the atmosphere 
affects the circulation of the ocean and in turn how the circulation 
of the ocean affects the atmosphere simply because of the periodic 
monsoon wind reversals across this area. 

There are several practical reasons, and it is interesting 
scientifically. 

The Cuarrman. As to your observation about the lack of ships to 

carry on the desired studies, who would operate the ships? 

Mr. Verrer. I think the ships should be operated by the scientific 
institution that is performing the study. This is the way it is now 
being done. The Woods Hole Oceanographic Institution runs and 
operates its own ships as do the Scripps Institution of Oceanography 
and other institutions. 

The Navy in pursuit of its own problems operates its own ships as 
do the Bureau of Commercial Fisheries and the Coast and Geodetic 
Survey. 

I do not see the value of changing this method of operation. In 
fact, I think it is important that the vessel and the crew on the vessel 
has its first loyalty to the oceanographic institution that is conducting 
the work, otherwise this could operate as a handicap toward the 
flexibility of the system and toward the efficiency in removing control 
of the vessel from the scientific director of the expedition. 

I would not visualize the need for changing the method of oper- 
ating ships just because of the construction of more ships. 

The Cuamman. Who would operate additional ships? Let us 
pin it down. 

Mr. Verrer. How far can we pin it down ? 

The Cuarrman. Somebody has to have supervision over the opera- 
tion of aship. Would it bea replacement of the ship that has been 
retired at Woods Hole, or what would it be? 
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Mr. Vetter. I think that the oceanographic institution that is most 
desperately in need of a new ship now is the Woods Hole Oceano- 
graphic Institution, and I would visualize that this ship would be 
operated entirely by that institution. 

As succeeding shine become available, they should either supple- 
ment or replace existing ships both in the Navy and at the university 
laboratories and the Coast and Geodetic Survey and the Bureau of 
Commercial Fisheries. 

The Cuatrman. That is all, Mr. Chairman. 

Mr. Mitter. Thank you, Mr. Chairman. 

Thank you very much, Mr. Vetter. 

Knowing your intense interest in this work, we will be calling on 
you from time to time perhaps for advice and assistance. 

Without objection, the report of the Brown committee, the supple- 
mental reports and other data supplied by Mr. Vetter will be made 

art of the record. ' 

(The documents referred to follow :) 


OCEANOGRAPHY, 1960 TO 1970—A REPORT OF THE COMMITTEE ON 
OCEANOGRAPHY OF THE NATIONAL ACADEMY OF SCIENCES 


[February 1959 (final approved copy) ] 


The complete report of the committee will consist of the following chapters: 
1. Introduction and summary of recommendations. 

. Basic research in oceanography during the next 10 years. 

. Ocean resources. 

. Oceanographic research for defense applications. 

. Artificial radioactivity in the marine environment. 

. New research ships. 

Ungineering needs for ocean exploration. 


. Education and manpower. 

. Oceanwide surveys. 

- International cooperation. 

. History of oceanography. 

. Marine sciences in the United States, 1958. 


CHAPTER 1. INTRODUCTION AND SUMMARY OF RECOMMENDATIONS OF THE COMMIT- 
TEE ON OCEANOGRAPHY, NATIONAL ACADEMY OF SCIENCES AND NATIONAL RE- 
SEARCH COUNCIL 


Harrison Brown, California Institute of Technology, Pasadena, Calif. 
I. INTRODUCTION 


Two-thirds of the earth’s surface is covered by the waters of the seas. The 
waters themselves greatly affect our lives—they play a major role in governing 
our climate; they provide inexpensive transportation; from them we derive 
important quantities of nourishment; they have traditionally provided protec- 
tion against military attack. Beneath the surface a myriad of wonders is 
concealed. There are trenches, the floors of which are as much as 7 miles below 
sea level. Mountains which approach Mt. Everest in height rise up from the 
ocean floor. Sediments in the ocean deeps contain detailed records of earth 
history—and, associated with it, life history. The more than 300 million cubic 
miles of water contain huge assemblages of living matter of fantastic variety. 

As our technological civilization increases in complexity, as human popula- 
tions grow more and more rapidly, as problems of military defense become in- 
creasingly difficult, as man pushes forward with his relentless quest for greater 
understanding of himself, his origins and the universe in which he lives—as all 
of these changes take place, detailed knowledge and understanding of the oceans 
and their contents will assume ever greater importance. 

Man’s knowledge of the oceans is meager indeed when compared with their 
importance to him. Recognizing that neglect in this area of endeavor might 
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well result in our being placed in a precarious position from the scientific, tech- 
nological, and military points of view, the National Academy of Sciences and 
National Research Council decided in 1957 to form a Committee on Oceanog- 
raphy.’ In May of that year President Detlev Bronk appointed Harrison Brown, 
professor of geochemistry at the California Institute of Technology, chairman 
of the Committee. The Committee itself was formed during the following 
months and its first meeting was held in November 1957. 

The members of the Committee are: 

Harrison Brown (chairman), California Institute of Technology, Pasadena, 

Calif. 

Maurice Ewing, Lamont Geological Observatory, Columbia University, Palisades, 

N.Y. 

Columbus O’D. Iselin, Woods Hole Oceanographic Institution, Woods Hole, Mass. 
Fritz Koczy, Marine Laboratory of the University of Miami, Miami, Fla. 
Sumner Pike, Lubec, Maine, formerly Commissioner, U.S. Atomic Energy 

Commission. 

Colin Pittendrigh, Department of Biology, Princeton University, Princeton, N.J. 
Roger Revelle, Scripps Institution of Oceonography, La Jolla, Calif. 
Gordon Riley, Bingham Oceanographic Laboratory, Yale University, New Haven, 

Conn. 

Milner B. Schaefer, Inter-American Tropical Tuna Commission, La Jolla, Calif. 

Athelstan Sphilhaus, Institute of Technology, University of Minnesota, Minne- 
apolis, Minn. 

Richard Vetter (executive secretary), formerly with the Geophysics Branch 

of the Office of Naval Research, Washington, D.C. 

The work of the Committee was made possible by the sponsorship of several 
Government agencies, all of which have interests in the oceans: 

Atomic Energy Commission. 
Bureau of Commercial Fisheries. 
National Science Foundation. 
Office of Naval Research. 

The Committee was organized as a part of the Divison of Earth Sciences of 
the National Academy of Sciences-National Research Council. 

At the request of President Bronk, the Committee has made a survey of the 
present status of the marine sciences in the United States. It has attempted 
further to assess the major problems of operations, administration and funding 
in this area and to evaluate the probable needs for oceanographic knowledge 
in the years ahead. On the basis of its findings, the Committee has drawn up a 
series of recommendations which, if followed, can result in a strengthening of 
the marine sciences during the next 10 years to a level which is consistent on 
the one hand with the assessed needs, and on the other with limitations such 
as the rates at which ships and laboratories can be built and new oceanographers 
can be trained. It should be stressed, however, that the Committee considers its 
recommendations minimal ones. Action on a scale appreciably less than that 
recommended will jeopardize the position of oceanography in the United States 
relative to the position of the science in other nations, thereby accentuating 
serious military and political dangers, and placing the Nation at a disadvantage 
in the future use of the resources of the sea. 

The deliberations of the Committee were complicated by a number of factors: 
oceanography embraces many sciences—indeed “oceanography” encompasses the 
scientific study of all aspects of the oceans, their boundaries and their contents; 
research is undertaken in a variety of private and Government laboratories; 
numerous Government agencies have direct but differing interests in the oceans; 
funds are derived from many sources. In order to expedite the formulation of 


1This is the third NAS/NRC Committee on Oceanography. The first was established 
in 1927 under the chairmanship of Dr. Frank R. Lillie. ‘The second, chaired by Dr. Detlev 
Bronk, was established in 1949. The reader is referred to the following publications for 
additional background material e these two Committees. 
ots “Oceanography,” Henry B. Bigelow, Boston and New York; Houghton Mifflin Co., 
193 
(2) “International Aspects of Serenegraphy.” Thomas W. Vaughn et al., Washington, 
N.C. ; National Academy of Sciences, 1937. 
(3) “Oceanography, 1951, NAS/NRC Publication 208,” Washington, D.C., 1952 (out 
of print). 
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recommendations under these circumstances, several specialized panels? were 
formed for the purpose of making specific studies: 

Oceanographic Research Ships. 

New Devices for Exploring the Oceans. 

Ocean Resources. 

Radioactivity in the Oceans. 

International Cooperation in the Marine Sciences. 

The memberships of the panels are listed at the end of this summary. The 
Committee on Oceanography is greatly indebted to the panel members, who 
gave extensively of their time to these studies, and without whose help the 
recommendations could not have been formulated. 

The complete reports of the panels have been incorporated into the final report 
of the Committee. Chapter headings of the final report are listed inside the 
front cover of this summary. Individual chapters will be made available sepa- 
rately through the National Academy of Sciences as soon as possible. In addi- 
tion, a condensed version of the Committee’s report shortly will be made 
available for widespread distribution. The reader is referred to individual 
chapters of the report for more detailed discussion of the background, facts and 
reasoning which have led to the recommendations summarized in Section III, 
General Recommendations. 


II. THE IMPORTANCE OF THE PROBLEM 


The Committee has found that relative to other areas of scientific endeavors, 
progress in the marine sciences in the United States has been slow. There has 
been a substantial amount of excellent work, more often than not undertaken 
under extremely difficult and trying circumstances. But generally speaking 
progress has not been rapid when compared with the essential and exciting 
information yet to be obtained by probing the vast and dark, but penetrable, 
depths of water which cover so much of the earth’s surface. 

The seas present a challenge to man which in magnitude approaches that of 
space. At least we have been able to observe the moon, planets and stars directly 
with our telescopes. But the ocean depths, shrouded in darkness, have been 
obscured from our view. We know less about many regions of the oceans today 
than we know about the lunar surfaces. Yet we have learned enough to know 
that the major features of the ocean flood—35,000-foot-deep trenches ; 2,000-mile- 
long fracture zones; flat-topped undersea mountains; broad ocean long ridges; 
abyssal plains as flat as a calm sea—are uniquely different from anything 
either on the surface of the moon or on the land surfaces of earth. How and 
when were these features formed and why are they so different? An answer to 
these questions is essential if we are to decipher the history of our planet and 
its sister planets. Part of the answer lies in the records of ancient earth history 
locked in deep sea sediments; part will come from an intensive study of the 
rocks under the ocean. These studies, combined with studies of the waters and 
the living creatures of the sea, will also tell us much about the origin and evolu- 
tion of life on earth. 

During the last few years, four great subsurface ocean currents—rivers in the 
depths of the sea 1,000 times greater in flow than the Mississippi—have been 
discovered using newly developed current measuring techniques. We suspect 
that others exist and we need to know where the waters come from and where 
they go. 

On the practical side the problems to be solved concerning the oceans are at 
least as urgent as those of space. How many fish are in the sea? No man 
knows, nor do we know what determines the numbers of fishes in different 
regions, the quantities of plant and animal material on which they feed, or what 
could be done to increase these numbers. We must learn these things if we are 
to help solve the increasingly acute problems of providing animal protein food 
for the growing numbers of underfed people in the world. Given more study 
man can economically harvest considerably more food from the seas than is now 
possible. Considering the position of the United States in the community of 
nations, it seems appropriate, even essential, that we lead the way in this respect. 

About a third of the energy of sunlight is used to evaporate sea water. This 
evaporation and the subsequent condensation are the primary means by which 


*The Committee as a whole acted as a panel on basic research, on education and man- 
power, and on problems of operations, sponsorship, and funding. 












20 OCEANOGRAPHY IN THE UNITED STATES 






solar energy is absorbed in the atmosphere. There is good reason to believe 
that changes in the location where interchange of matter and energy takes place 
between sea and air affect persistent weather patterns. We know that the aver- 
age weather conditions we call climate can change over a few decades, and we 
suspect that changes in the storage of gases and heat in the oceans will pro- 
foundly influence the process. Studies of the mechanisms of interchange be- 
tween the air-sea boundaries of regions where intense interchange occurs and 
of the slow mixing between the ocean deeps and the surface which controls stor- 
age of heat and gases are essential for further understanding, hence for predic- 
tion and possibility of control. 

From the point of view of military operations there is no comparison between 
the urgencies of the problems of the oceans and those of outer space. The sub- 
marine armed with long-range missiles is probably the most potent weapon sys- 
tem threatening our security today. It seems clear that the pressures of estab- 
lishing effective bases, and of protecting ourselves from attack, are relentlessly 
driving us into the oceans. 

The problems involved in military operations in the sea are enormous. We 
will not be able to navigate under the oceans with adequate precision until our 
knowledge is greatly expanded. Nor will we be able to detect submerged sub- 
marines efficiently unless we learn far more about the ocean depths than we now 
know. We will not be in a position to negotiate an adequate international sub- 
marine control and monitoring system until we have the ability to make the 
oceans transparent so that we can track all submarines in the oceans, both our 
own and all others. To accomplish this, we must place greater national em- 
phasis on research in the marine geophysical sciences, on surveys of the ocean 
background against which tracking must be accomplished, and on the develop- 
ment of effective devices to achieve such oceanwide surveillance. The-Com- 
mittee’s recommendations constitute an essential first step in these directions. 

With these problems and prospects in mind, this Committee has attempted to 
assess the steps which should be taken in order that the United States might 
possess outstanding capabilities in the oceanographic field, and in order that we 
might obtain sufficient knowledge in time to avert a “crash” program—which 
would be wasteful in terms both of money and valuable technical manpower. 

The cornerstone of our oceanographic endeavors is basic research. We need 
to understand waves and the interactions between the atmosphere and the oceans. 
We need to know more about ocean currents and upwellings. More intensive 
studies should be made of the properties of sea water and of processes of 
sedimentation. We should systematically study the life forms in the oceans in 
three dimensions. We should study the sea floor with instruments and we 
should send men down to look at it in many localities. 

In view of the complexities of these problems the Committee has recommended 
that the level of basic research in these fundamental areas be substantially in- 
creased during the next 10 years. This will require increases both in manpower 
and in facilities. Of particular importance among the facilities are ships, 
which are to the oceanographer what cyclotrons or reactors are to the nuclear 
physicist. He simply cannot undertake adequate res-arch without them. 

Our oceanographic research ships are inadequate Yor the job which must be 
done. Most of the ships are old and outdated. Many are obsolete and should 
be replaced by ships of modern design which will be more efficient to operate 
and from which a greater variety of scientific observations can be made. In 
addition, the number should be increased. 

The oceanographer also needs improved instruments if he is to penetrate the 
water barrier and learn in detail about conditions at great depths. Thus far 
oceanographers have not been able to take full advantage of recent technological 
developments and, accordingly, the Committee has recommended the establish- 
ment of a program of broad scope, aimed at developing and using new instru- 
ments and devices for exploring the sea. Using new deep-diving vehicles, for 
example, it is now possible for man to observe directly the ocean deeps. It 
seems highly likely that within the next 10 years men will descend through the 
water nearly 7 miles to the deepest point on earth. 

An integral aspect of a program for learning about the oceans involves our 
surveying them more or less routinely. The topography of the ocean floor 
should be mapped in detail. We should arrive at a complete picture of gravita- 
tional and magnetic forces and of ocean currents in three dimensions. Sufficient 
biological information should be gathered so that we can prepare accurate maps 
of the distribution of life in the sea. 
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All of these studies, together with others like them, will have bearing upon 
the more immediate practical problems which confront us in the military area 
and in the area of ocean resource development. In addition to this, however, 
it is clear that the applied research and development programs in these areas 
should be expanded. 

In the Committee’s attempts to give quantitative indications of the relative 
amount of effort which it believes should be placed upon various aspects of the 
proposed program by individual Government agencies, suggested budgets have 
been compiled for a 10-year period. These suggested budgets, in the Commit- 
tee’s opinion, present a reasonable representation of the magnitude and kind of 
effort and the degree of interagency cooperation which will be required if the 
recommended goals are to be achieved. In addition, a budget permits a direct 
comparison of efforts in this field relative to the efforts in other fields of scien- 
tific and technological endeavor. 


Ill. GENERAL RECOMMENDATIONS 


The key to the growth of oceanography in the United States lies in basic 
research—research which is done for its own sake without thought of specific 
practical applications. The very nature of basic research is such that the 
problems which will be attacked and the results which will be obtained cannot 
be predicted. The very nature of applied research is such that its success de- 
pends upon the size of the reservoir of fundamental knowledge upon which it 
must draw. The rate of progress in the applied marine sciences will be deter- 
mined in the long run by the rate of progress in the basic marine sciences. 

The Committee has concluded that both the quantity and quality of basic 
research in the marine sciences can and should be increased substantially dur- 
ing the years ahead. Specifically the Committee recommends— 

1. The U.S. Government should expand its support of the marine sciences 
at a rate which will result in at least a doubling of basic research activity 
during the next 10 years.’ 

It should be emphasized that doubling the basic research activity will require 
more than doubling the total expenditures. 

A large part of the deliberations of the Committee were devoted to discus- 
sions of the conditions under which basic research can flourish. First and 
foremost, progress depends upon the interests, experience, and creative imagi- 
nations of individual scientists. But the individual scientist does not work in 
a vacuum. He must have instruments and facilities. He must live in an atmos- 
phere which is conducive to creative activity. These necessities in turn give 
rise to problems involving marine research laboratories—problems of leadership, 
financial stability, flexibility, growth, academic associations, and physical 
facilities. 

Not only for research but in order to exploit and use the oceans we need more 
detailed knowledge which can only be obtained through systematic surveys in 
three dimensions. These surveys should include such features as depth, salinity, 
temperature, current velocity, wave motion, magnetism, and biological activity. 
It is essential that these surveys be conducted on an oceanwide ocean-deep basis 
as quickly as possible. Our knowledge is now largely limited to waters 100 
miles from shore and even here it is inadequate for present and future needs. 
Accordingly, the Committee recommends— 

2. The increase in support of basic research should be accompanied dur- 
ing the next 10 years by a new program of oceanwide surveys. This will 
require a twofold expansion of the present surveying effort. 

We believe that, on a long-range basis, basic research coupled with systematic 
ocean surveys are of paramount importance in solving a number of urgent prac- 
tical problems involving military defense, the development of ocean resources, 
and possible future increases of radioactive contamination of the seas resulting 
from the rapid development of atomic energy. However, research and surveys 
must go hand in hand with a vigorous and imaginative applied research and 
development program. Accordingly, the Committee recommends— 

. 8. The United States should expand considerably its support of the ap- 
plied marine sciences, particularly in the areas of military defense, marine 
resources, and marine radioactivity. 


8In 1958 about $23 million were spent by applied and basic oceanographic research. 
The basic research share of the total was not over $9 million. About $8 million of this, 
including the 1958 share of IGY expenditures, was Federal funds. 
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The implementation of these general recommendations requires action upon a 
number of broad fronts. More marine scientists must be educated. Additional 
ships and shore facilities must be built. New instruments and techniques must 
be developed. International cooperation in the marine sciences must be 
strengthened. 

To achieve these aims in the next 10 years will necessitate many agencies 
of the Federal Government working together both in planning and in providing 
the moneys.‘ Taking into account the relative degrees of interest and impor- 
tance of oceanography to individual agencies, the Committee reecommends— 

4. The Navy and the National Science Foundation should each finance 
about 50 percent of the new basic research activity except ship construction. 
The Navy should finance 50 percent of the new research ship construction 
with the Maritime Administration and the National Science Foundation 
sharing the remainder. The Navy, through the Hydrographic Office, should 
finance 50 percent of the deep ocean surveys, while the Coast and Geodetic 
Survey should finance the balance. The Navy should sponsor completely 
all military research and development operations. The Bureau of Com- 
mercial Fisheries should finance the greater part of the recommended ocean 
resources program. The Atomic Energy Commission should finance the 
major part of the research dealing with the problems of radioactive con- 
tamination of the oceans. The National Science Foundation and the Office 
of Education should sponsor jointly the proposed program for increasing 
scientific and technical manpower in the marine sciences. Efforts aimed at 
fortering international cooperation in the marine sciences should be spon- 
sored by the Department of State, the International Cooperation Adminis- 
tration, and the National Science Foundation. Other agencies should take 
responsibility for certain aspects of the proposed program, particularly the 
Public Health Service, the Geological Survey, and the Bureau of Mines. 

Although the bulk of oceanographic research and survey work must of neces- 
sity be financed by the Federal Government, the value of State and private funds 
cannot be overestimated. Such funds are especially helpful for supporting inl- 
tial exploratory basic research and for starting new laboratories. Accordingly, 
the Committee recommends— 

5. Private foundations and universities, industry, and State governments 
should all take an active part in the recommended program of expansion. 


IV. SPECIFIC RECOMMENDATIONS 


Education and manpower 


1. The universities now providing graduate education for oceanographers 
should be encouraged to increase the numbers and quality of their output. Some 
institutions which now teach oceanographers in only certain branches of ocean- 
ography should add professors in other fields to their faculties. These measures 
will require financial support. 

2. Institutions which undertake considerable research, but provide no regular 
formal teaching in oceanography, could contribute greatly to the education of 
oceanographers at the higest level by close formal affiliations with universities. 
Conversely, universities should recognize their responsibilities in the educaton of 
oceanographers. They should welcome this affiliation with marine laboratories 
and arrange for the interchange of facilities. This will require financial 
support. 

3. It may be desirable to develop oceanographic education at new centers. 
However, a “critical mass” of faculty in the basic sciences is essential for suc- 
cessful teaching of oceanographers. Such new centers should, therefore, be 
developed at universities which possess strong faculties in the sciences. 

4, In order to finance new faculty in oceanography at existing or new teaching 
centers, the U.S. Government should provide funds on long-term commitments. 
This committee recommends that about $500,000 per year be appropriated for 
salaries and the equipment and indirect costs associated with such positions. 
This program could be operated through the Office of Education. 


One method suggested for developing more effective interagency cooperation is through 
the proposed Federal Council for Science and Technology. This Council is described in 
——— American Science,” a recent report of the President’s Science Advisory 

ommittee. 
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5. In order to attract competent graduate students to the long and somewhat 
arduous schooling required of well-qualified oceanographers, it will be necessary 
to provide substantial long-term fellowships. It is believed that 80 fellowships 
should be supported on a 5-year basis and at an average stipend of $3,500 to 
$4,000 per student each year. This will produce 12 to 15 new Ph. D’s per year 
(allowing a reasonable attrition factor) at an annual cost of about $300,000. 
This would provide approximately one-third of the student support that will be 
needed in order to double the number of oceanographers at the Ph. D. level 
during the next 10 years. 

It is desirable that fellowships permit students to attend more than one 
university. This can provide students with well-rounded educations in all 
branches of oceanography without each university having to provide a full cur- 
riculum. Such a program should be handled through the National Science 
Foundation. 

6. Efforts should be made in research and survey programs to use larger num- 
bers of assistants at the bachelor and master’s level in order to utilize more 
efficiently the limited number of persons available at the doctoral level. 

7. Oceanographers should undertake more active recruiting of prospective 
oceanographers among undergraduate students of physics, chemistry, biology, 
and geology. 


New ships for research, development, and surveying 


1. A shipbuilding program should be started aimed at replacing, moderniz- 
ing, and enlarging the number of oceangoing ships now being used for re- 
search, surveying, and development. Specifically in the period 1960-70 the re- 
search, development, and survey fleet should be increased from its present size 
of about 45 ships to 85 ships. Taking into account the replacement of ships 
which must be retired during the next decade, this means that 70 ships should 
be constructed at a total estimated cost of $213 million. 

2. The size ranges recommended for new oceangoing ships are: About 500 tons, 
1,200 tons, and 2,200 tons displacement. 

8. The conversion of vessels, which were originally designed for other pur- 
poses, into research, development, or survey vessels is to be discouraged. Such 
converions are generally uneconomical. 

4. The recommendations for the construction of ships for specific purposes 
(basic, research, military research and development, oceanic surveys, resources 
and fisheries) are given in table 1. 

5. The recommended size distribution for new ships is given in table 2. 

6. The Navy should provide about 50 percent of the financing for the con- 
struction of new ships for basic research, all of the financing for new ships for 
military research and development, and 50 percent of the financing for new 
ships for oceanic surveys. The Coast and Geodetic Survey should provide 50 
percent of the financing for the construction of new ships for oceanic surveys. 
The Bureau of Commercial Fisheries should finance the construction of all the 
new ships for marine biological resources and fisheries studies. The Na- 
tional Science Foundation and the Maritime Administration should each pro- 
vide about 25 percent of the financing for new ships for basic research. The 
numbers of ships in each size category which should be built by each of the 
sponsoring agencies are given in table 3. 

7. Detailed recommendations for the scheduling of ship construction by each 
of the sponsoring agencies are given in table 4. Estimated capital costs by 
year and by agency are given in table 5, based upon the assumption that a 500- 
ton ship will cost about $1.65 million, a 1,200-ton ship will cost about $3.8 mil- 
lion and a 2,000-ton ship will cost about $5 million. 

8. The Maritime Administration should be consulted in the designing of all 
ships paid for from public funds and used for marine studies. 

9. Research ships operated by private institutions like those operated by the 
Navy, Coast Guard, and Coast and Geodetic Survey should be exempt from those 
existing legal requirements for living accommodations, safety, and the licensing 
= crews, which are practical and sensible only on large (3,000 tons) merchant 
ships. 

10. All noncombatant surface ships used for research, development or sur- 
veying should be operated by the laboratory or agency directly concerned and 
should have civilian crews. 
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11. In most cases the annual costs of operating vessels for basic research 
by non-Government laboratories should be paid for separately from the other 
expenses of research: for example, through a long-term facilities contract 
distinct from any research contracts. 

12. The costs of ship operations paid by the Federal Government should 
be subdivided as follows: The Navy should pay for 50 percent of the opera- 
tional costs of ships used for basic research, all of the operational costs of ships 
used in military research and development, and 50 percent of the operational 
costs of ships used for oceanic surveys. 

The Coast and Geodetic Survey should pay for 50 percent of the operational 
costs of ships used for surveys. The Bureau of Commercial Fisheries should 
pay for the operations of ships used for resource and fisheries studies. The Na- 
tional Science Foundation should pay for 50 percent of the operational costs of 
ships used for basic research. 

13. Estimated costs of ship operations, both by function and by agency, are 
given in tables 6 and 7. 


10-YEAR PLAN FOR INCREASING U.S. FLEET OF OCEANOGRAPHIC SHIPS 


TABLE 1.—Function of ships 


Military re- Resources 
Research search and Survey and fisheries Total 
develo,ment 


Present fleet 

To be replaced 

Still onerational in 1970 
Additional new construction 
Total construction 


Total fleet in 1970. --- 





TABLE 2.—Recommended size distribution of new ships 


Military re- Resources 
search and and fisheries 
development 


1,200-1,500 tons 
Larger than 2,000 tons 


TaBLe 3.—Recommended sponsors of new ships 


500 tons 1,200 to 1,500 | Larger than} Total 
tons tons 


Navy.-.- 

Coast and Geodetic Surve 

Bureau of Commercial Fisheries. - -- 
National Science Foundation 
Maritime Administration 
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TABLE 5.—Estimated capital costs for new oceanographic ships by agencies 


[Millions of 1968 dollars *] 
La eee 








Coast and Bureau of National Maritime 
Navy Geodetic Commercial Science Administra- | Total 
Survey Fisheries Foundation tion 
5. 39. 80 
5. 38. 90 
7. 42. 25 
5. 31. 30 
5. 27. 55 
3. 21.35 
3. 11. 40 
36. 10 212. 55 








Budget allocations have been assigned to the year immediately preceding that ia which the ship is to be 
puti nto service. 


TABLE 6.—Estimated ship operations costs above present level by function 
[Millions of 1958 dollars] 
































Resources 
Year Research Survey and Total 
fisheries 
er ie ioe. cn cate uskinmasnnnaed aman sibebnnebense se tiamaba sae ae wk dtd enn we ean sow cea 
ee oe rat a ohn wehiandd bebe nemiaiein Riese 0. 60 0. 65 0. 30 1. 55 
DE Gye ebnih desk bis atin den thetod dudcnwsienien are 1. 20 1.30 - 55 3.05 
een an enn m een ka eben in eens ti cewaines 1.80 2. 00 . 85 4.65 
ee cinnn alee dade hRiaigh amish is waive dminpedoiny 2. 35 2. 60 1.15 6.10 
BS cacecieicow aiid tulechdshea a mimmae ie eae acme an teem 2.95 3. 30 1. 40 7. 65 
I Guba: Gas csisic oan sre aetna ako eden eae ia uiangmlieroee 3. 55 3. 90 1.70 9.15 
ii intial al naig ts aks ak Srcsdainasinieatp dba eas ip eed eae ane 4.15 4. 60 1.70 10. 45 
Ra wa. ot ens coal wattcte cam aaa aeena ee 4.15 4. 60 1.7 10. 45 
i acre estore ese visod hel snctnenis eoclipaladadabenimitia baat biennial 4.15 4. 60 1.70 10. 45 
wierd necscaunsh accckegedueceercendipecen 24. 90 27. 55 11.05 63. 50 
1 Excludes military research and development ship operations. 
Tasle 7.—LEstimated ship operations costs above present level by agency 
{Millions of 1958 dollars} 
| 
Coast and Bureau of National 
Year Navy! Geodetic Commercial Science Total! 
Survey Fisheries Foundation 
a eee eat tegen a dcoctmtiahont somites enact onan 
aa ca arm talon atl de el 0. 62 0. 33 0. 30 0. 30 1. 55 
ai hia a eel iaeah a accsaeiiniaiegl 1. 25 . 65 . 55 . 60 3.05 
I a eh 1.90 1.00 85 . 90 4. 65 
NOG: icin ccetiiilesshchce ts SDE Date miontsete ode 2.47 1. 30 1.15 1.18 6. 10 
Dnidh.chititnenidikbneiiwnehiinge 3.13 1. 65 1. 40 1, 47 7. 65 
a a ot cea ncn nme aaa 3.72 | °@ 1.95 1.7 1. 78 9.15 
a ee 4. 38 2. 30 2 2.07 10. 45 
CS ciksicn ep thaddnebewawecupanug 4. 38 2. 30 1.7 2.07 10. 45 
a a i la inte nepentn neni seanciel 4. 38 2. 30 1.7 2.07 10. 45 
Eo dd aeeeauekcenste 26. 23 13. 78 11.05 12. 44 63. 50 





1 Excluding Military Research and Development Ship Operations. 


Shore facilities for basic research 

In order to derive the maximum knowledge from observations and collections 
made at sea, it is estimated that 60 technical persons must be available for the 
average ship involved in high seas research activity. Most of these persons are 
involved in land-based activities which require laboratories and associated 
facilities. 








OCEANOGRAPHY IN THE UNITED STATES 27 


1. It is recommended that for every additional oceangoing research ship put 
into operation, an average investment of $1.5 million be made for essential shore 
facilities. These costs should be divided between the Navy and the National 
Science Foundation. 

2. It is estimated that the costs of research other than ship operation will 
average about $1.2 million per ship per year. The committee recommends that 
Federal funds for this purpose be divided between the Navy and the National 
Service Foundation. 

The costs to each agency, by year, are given in table 8. Capital allocations 
are assigned to the year preceding the placing of a new research ship into opera- 
tion. Although table 8 shows no increase in the operating costs of shore-based 
facilities for basic research until 1961 when the first new ships are completed, we 
expect that plans now being made by various Federal agencies (mainly the 
National Science Foundation and the Navy, involving budgets for basic oceano- 
graphic research will be able to maintain the 1958 level of activity and allow for 
some buildup of staffs. Such plans should be strongly supported by the agencies, 
the Bureau of the Budget, and the Congress in order to avoid a serious relapse 
of our present capabilities. 


Taste 8.—Capital and operating costs of basic research other than ships (over 
and above present level in millions of 1958 dollars) 





Navy National Science 
Foundation 
Year 
Capital Operating Capital Operating 
BRS Git) cid ache Satind heneasaeaa eee aekene QTG 4. -tinesalnags GQ oh ckdawsncndes 
i cnnhntednenansgonin aieaghensighattnet .75 0. 60 75 0. 60 
DE netinadakenes s6secbnachechegpensn kane’ 75 1. 20 75 1.20 
ant cd heee ar cndeigiat ekemud aemihabeaigh init 1. 50 1. 80 1. 50 1.80 
DL til bbdiacendeadacebatevi~buébeeenuacsbudna 2. 25 3.00 2. 25 3. 00 
SUN ictceictinamninaniemhemmnmindaamennies 1, 50 4.80 1, 50 4.80 
Ee a ean anak can tema casemate een 75 6. 00 75 6. 00 
a ia asta ess: ch ebievapsen doin ia el in ahenessale sh ws tads aig ae IE Pk tantnetcnca 6. 60 
BE thch 2apnbundendnadepanihinhaciqed tébans bpelieeeeseee CEP biccosances: os 6. 60 
SIN iin icles tnihclash thinints tem eiditale ioinlh Opn deel benigmenbin Renee simeuemaeid {| es 6. 60 
PUIikn: caciaiis ssbacomaeiiinksdedia aaccaammeieed 8. 25 37. 20 8. 25 37.20 


Oceamwide surveys 


The capital and operating costs for ships involved in surveys of the world ocean 
have been given in a previous section. However, it is estimated that substantial 
Shore facilities are required for the purpose of evaluating the data collected at 
sea. It is estimated that capital costs for shore facilities for each new survey 
ship will average about $0.75 million. It is further estimated that operating 
costs for shore facilities will amount to about $0.75 million per survey ship per 
year. 

1. The committee recommends that for every new survey ship put into opera- 
tion an investment of about $0.75 million be made for essential shore facilities. 

2. It is reeommended that an average of $0.75 million be allocated each year 
for the operation of shore facilities for each new survey ship placed in operation. 

These costs should be divided between the Navy and the Coast and Geodetic 
Survey. The costs to each agency, by year, are givenin table 9. Capital alloca- 
tions are assigned to the year preceding the placing of a new survey ship into 
operation. 

3. Consideration should be given to conducting some aspects of the survey 
program through contracts with commercial organizations and private 
institutions. 


38170—59——3 
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TABLE 9.—Capital and operating costs for shore facilities for survey work (over 
and above present level in millions of 1958 dollars) 


a 


Navy Coast and Geodetic Survey 


es 


Capital Operating Capital Operating 
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Engineering needs for ocean exploration 


1. A vigorous program should be conducted for the development of manned 

submersibles that can operate down to and on the bottom of most of the ocean: 

(a) An improved bathyscaph using the best materials and techniques 
available should be designed and built immediately. 

(b) Following up the recent commendable ONR action in bringing the 
bathyscaph Trieste to the United States, it is recommended that funds be 
made available for a mother ship ° together with auxiliary equipment in order 
to make maximum use of this deep submersible. 

(c) A continuous design and development program should be initiated 
aimed at building deep and middepth manned vehicles as the need arises and 
as the state of the art progresses. 

2. The need for open-ocean manned research platforms which are stable, and 
which can remain in place so that time studies can be made, seems essential and 
the design for such a buoy should be started. 

8. A major program should be supported aimed at developing and using an- 
chored and drifting buoys for obtaining space and time coverage of ocean char- 
acteristics. 

4. It seems likely that aircraft can be used effectively for some research and 
surveys on the open ocean, particularly for studies involving the joint problems 
of oceanography and meteorology. Nearly all laboratories will need single en- 
gine planes; several will need twin engined amphibious planes; some will need 
four-engined commercial-type aircraft. 

5. Surface icebreakers are of limited value to Arctic oceanographic research 
compared to properly equipped submarines. Efforts should be made to develop 
a submarine capable of breaking into and out of the ice. 

6. Instruments should be developed for survey purposes which are more ac- 
curate, effective and trouble-free than those now in use. The techniques needed 
to use them more effectively should be developed. Specialized devices such as 
loran C, inertial navigation equipment, gravity meters and stable platforms 
should be made available for research as well as Surveys as soon as possible. 

7. A major program aimed at developing new high-seas engineering techniques 
should be started. Our abilities to handle heavy equipment and to conduct such 
operations as drilling and bottom sampling at sea limit our operations at present. 
Many of these difficulties would be appreciably lessened given proper effort. We 
have not included the very important problem of drilling to the Mohorovicic 
discontinuity in our budget because another academy group is studying this prob- 
lem. 

8. Machine aids to computation and data storage have much to offer and should 
be budgeted. 

9. High pressure facilities to permit controlled physical and biological experi- 
ments in the laboratory are needed. 

10. Efforts should be made to secure the active participation of private industry 
in the development and manufacture of new devices and instruments for ocea- 
nographic research and surveying. 


5 This is listed in the section on new ships. 
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11. The unpredictable aspects of new devices makes difficult the formulation of 
an exact budget over a 10-year time scale. The committee recommends that $48 
million be allocated during the next 5 years. It further recommends that a min- 
jmum of $10.5 million be allocated each year thereafter. The cost of this pro- 
gram should be divided between the bureaus of the Navy and the National Science 
Foundation. 

Budget breakdowns are given in tables 10 and 11. 


TABLE 10.—Estimated annual budget for engineering needs for ocean exploration 
[Millions of 1958 dollars] 


g 


Deep-manned vehicles 
Large-manned buoys 

Unmanned buoys 

Aircraft 

Other specialized vehicles 
Development of new instruments 
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TABLE 11.—Estimated annual budgets for engineering needs for ocean exploration 
by agency 


[Millions of 1958 dollars] 
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Radioactivity in the oceans 


The widespread use of nuclear energy for peaceful or military purposes neces- 
sitates studies to determine the effects of radioactive contamination upon the 
oceans and the life therein. The Committee on Effects of Atomic Radiation on 
Oceanography and Fisheries in its report to the National Academy of Sciences 
made certain general recommendations concerning national policy in this area. 
Both the Committee on Oceanography and the Committee on Effects of Atomic 
Radiation on Oceanography and Fisheries believe that more specific and detailed 
recommendations can now be made. 

1, A single agency should be given the overall responsibility and authority for 
regulating the introduction of radioactive materials in the oceans. Monitoring 
of disposal sites should be done by some agency other than the regulating agency. 
It is recommended that either the Coast and Geodetic Survey or the Public 
Health Service be made responsible for engineering studies in and near disposal 
areas, for routine monitoring of disposal areas and their surroundings and for 
a continuing assessment of the effects on the environments of added radioactive 
materials. 

2. Vigorous programs should be started for the purpose of determining the 
circulation and mixing processes which control the dispersion of introduced 
contaminants in coastal and estuarine environments and in the open ocean. 
These studies represent the major part of the proposed budget in this area. 

3. A program should be pursued aimed at determining the inorganic transfer 
of radioactive elements from seawater to the sediments. 

4. Studies should be made of the effects of living organisms on the distribu- 
tion of radioactive elements introduced into the sea. 

5. The genetic effects of radiation upon marine organisms should be studied. 
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6. A variety of biological field experiments should be conducted utilizing 
radioisotopes. 

7. The proposed budgets for the programs are given in tables 12 and 13. The 
greater part of the program should be financed by the Atomic Energy 
Commission. 
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TABLE 12.—Radioactivity in the oceans—Summary of budget estimates 
[Annual cost in 1958 dollars] 























Without Ship time Total 
shiptime 
ee I nes rors ss etsccidecceccsesswnncees C870; 000 fewccccccnccscs $370, 000 
NEE CII Sig isn ccuccdccebatenennceuscosse 1, 920, 000 $880, 000 2, 800, 000 
nn Lancaucinacanseccesuckanasasteaesen 1, 000, 000 400, 000 1, 400, 000 
I OUNENON. 5. npacccnccccccnectseccseneneccenss= 1 449, 000 35, 000 484, 000 
on non ccadenecenaanaasmedensaweceouewn 678, 000 260, 000 938, 000 
eg Std ieeeommaoasenate ED TssdScicmoanees 100, 000 
NOB on eine occ ccddcccwacdecnccnoncss Wk tc 100, 000 
Lcd -ttst en kageaicugyetubcasensanaabancas 4, 617, 000 1, 575, 000 6, 192, 000 
EE, nin aad maccnddcnntasenesscnseneetan 4, 432, 000 1, 575, 000 6, 007, 000 
About % is now underway. 
ee | en Ee 3, 078, 000 1, 050, 000 4, 128, 000 
IS FO iinicaciccne<onnptnonnconncs ivbeeadeannon adress 2, 954, 000 1, 050, 000 4, 004, 000 
If 2 large open-sea tests are conducted, 1 in 1962 and 1 in 1966, 
the additional costs in those years will be. ........-.-------- 1, 400, 000 600, 000 2, 000, 000 
IOI. cincctncedincndcaddasietiscccnsincen 4, 354, 000 1, 650, 000 6, 004, 000 





1 $264,000 after 1st year. 
2 $299,000 after 1st year. 


TABLE 13.—Radioactivity in the oceans—Summary of budget estimates for new 
research 


[Millions of 1958 dollars) 








Cost Cost 
Year without Shiptime Total Year without | Ship time Total 
ship time ship time 
3. 08 11.05 4.13 4.35 1,65 6.00 
2. 95 11.05 4.00 2. 95 1.05 4.00 
4.35 1, 65 6.00 2.95 1.05 4.00 
2. 95 1.05 4.00 2. 95 1.05 4.00 
2. 95 1.05 4.00 —— [| 
2. 95 1.05 4.00 Total.. 32, 43 11.70 44.13 








1 Primarily through use of ships now in service. 


Ocean resources 


Lack of adequate understanding of the occurrence, behavior and potential 
harvest of fish and other marine organisms serves as a serious barrier to exten- 
sive economic development and utilization of marine biological resources. Exist- 
ing knowledge is inadequate to evaluate the feasibility of creating a marine 
mineral industry. 

1. The sea and its contents should be studied on a broad basis to enlarge our 
knowledge of its potential resources. 

2. In order to elucidate the problem of population fluctuations of commercial 
fish stocks, which in large part is due to variable infant mortality, laboratory 
studies of the survival requirements of larval and juvenile stages of commercially 
important fish and shellfish are needed urgently. 

3. There is an urgent need for facilities for studies of fish behavior in the 
laboratory under controlled conditions. This will require aquarium facilities of 
sizable physical dimensions. 

4. Greater attention should be given to studies of the genetics of fish and other 
marine organisms. 

5. Investigations should be made of the feasibility of adding nutrients to the 
euphotic zone of the sea in order to increase the productivity of marine organisms. 





ee, ee 
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6. A program to investigate the possibilities of transplanting useful organisms 
from one region of the sea to another should be conducted. 

7. More research is needed on the nature of the aggregations of organisms in 
the sea. 

8. Biological surveys in the seas should be intensified, and programs should be 
initiated aimed at utilizing new devices such as unmanned buoys and the 
mesoscaph. 

9. A data center for all oceanographic research should be established for the 
storage, routine processing and “read-out” of such information as sea surface 
temperatures, currents, and meteorological data. This data center would not 
perform the functions of more specialized computing centers such as will be 
required for oceanographic forecasting. 

10. There is a need for scientific, sociological, and engineering studies directed 
toward the wider utilization of marine products in protein-deficient areas of the 
world. 

11. There is a pressing need for studies of the economie and legal aspects 
of commercial fisheries, especially in comparison with other industries, in order 
to provide a basis for national policy decisions. 

12. A scientific study of salt-water fishpond culture should be started aimed at 
providing a basis for greatly increasing the efficiency and productivity of this 
industry and thereby increasing the protein food supplies in protein-deficient 
areas such as southeast Asia. 

13. Many aspects of the potential mineral resources on the deep-sea floor 
“ye be investigated. Such work should be supported through the Bureau 
of Mines. 

14. An expanded program of estuarine research is recommended in order that 
we can make most effective use of this habitat of important resident stock of 
foodfish and shellfish and the nursery areas for other stocks which are later 
harvested from the open ocean. 

15. Many lines of marine research depend upon precise definition of species. 
The study of species is centered in research museums which generally have been 
supported very poorly. It is recommended that established museums having 
significant study collections be given financial support so that this kind of 
work can be carried forward. 

16. It is recommended that a program on diseases and other toxic effects in 
the marine environment be established. 

The proposed budgets for these recommendations are given in tables 14, 15, 
and 16. The mineral resources investigation should be sponsored by the Bureau 
of Mines with the balance being supported by the Bureau of Commercial Fish- 
eries through grants, contracts, and in its own laboratories and with the assist- 
ance of other branches of the Department of the Interior. Programs involving 
international cooperation and technical assistance to other countries budgeted 
under this heading should be supported at least in part by the International 
Cooperation Administration and the State Department. 


TABLE 14.—Capital costs for new ocean resources studies * 
[Millions of 1958 dollars] 





1960 | 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | Total 

Laboratory survival studies. -__- 0: OO bivcncthicenn- incakcleccees babned neuen teanees leseend aera 
Fish behavior studies...... .....-]..--..| 210 |------ 0 ee eee eee eee ee, ee 
Supplementary datacollection...} .04 |..---.|--.---|..----|------| 0.04 |----.-|---.--| 0.04 |.....- .12 
Unmanned buoy utilization.....|.....-| .20| .20] .30/0.30| .50 | 0.50 |......|-... acount 2.00 
MEUpODOnaN (CIMASION. «25. 2 foc cn- cewsds eanwet baled) BOD El Coil lob.. cab casas beeen 1.00 
National data center_......--.-.-- 0 BB Bin cic bh entneah-dcesi tek Bien becilbeseen baasdd ko ode - 25 
PINNING GING VONECOG BEIM ia crea fn ids Hiv eicnas bp annech Ae anand bre sabexencsiawasinn bbionniant sane 
, | ee eer reer .79 | 2.30} .20) 3.00) 1.30] .54] .50 }-..-.- OS LiclLek 8. 67 
pametal resotirces investigation..j, ..10 {.~<.si-ls- << aha Bid) -3 coche: Sie weneekou~ boresai odes .10 


1 Does not include capital costs of ships, which will be found in the section on new ships. 
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TABLE 15.—Operating costs for new resources studies * 
(Millions of 1958 dollars] 


1960 | 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | Tota) 











Laboratory survival studies _--...|......] 0.24 | 0.24 | 0.24 | 0.24 | 0.24 | 0.24 | 0.24 | 0.24] 0.24] 2.16 
Fish behavior studies_...........|......|...... -48 | .48) .95| .95| .95| .95|] .95] .95] 6.66 
Genetics of marine organisms....| 0.20 | .20] .20] .20] .20] .20] .20] .20] .20] .20] 209 
Nutrient increase studies - -_____- oA wt de 038) oo BEL 22D Lede | 0 od) ced, cee 
Organism transportation studies_| .05 .05 | .05 -05 | .05 | .05 - 05 -05 | .05] .05 .50 
Organism distribution . 05 -05 | .05| .05 . 05 . 05 .05 . 05 -05 | .05 50 
Biological surveys. -.....-.-.---- 1.80 | 1.80 | 1.80 | 1.80 | 1.80 | 3.60 | 3.60 | 3.60 | 3.60 | 3.60 | 27.00 
Supplementary data collection-.| .11] .11 | .11] .11] .11] .22] .22] .22] .33] .83] 1.87 
Unmanned buoy utilization. ____|_...-- .03} .06] .11 15 . 23 -30} .30} .80] .30] 1.78 
PE RRIRERD MERINOEIOR . 5. ncccal samen access scosan|oemnselanecus -64) .64] .64] .64] .64] 3.29 
National data center_.........__- -10 an .12 ol) oan 16] .18 <a0 | .a0]) <aenoe 
Marine product utilization._....| .30| .30| .30] .30] .30] 1.00 | 1.00} 1.00] 1.00] 1.00] 6.50 
Economic and legal studies____-- 2 ee 4 DT 2 DT TT MT eT ee eee 
Pond fish culture...............- -10} .10} .10}] .10} .30| .30| .30] .30} .30] .30| 229 
Estuarine studies_.............- . 20 - 20 . 50 . 50 . 50 . 50 . 50 . 80 . 80 -80 | 5.30 
Taxonomic development_.__.....| .55 -65 | .55 - 55 -55 | 1.00 | 1.00 | 1.00 | 1.00} 1.00] 7.75 
Disease and related studies....._|_.....|--.--_|------ -20|] .20] .20] .50| .50| .50] .50] 260 
Special development fund.___..-| .10} .10] .10]| .10 -10} .10 10] .10] .10: 20) ae 
Total for Bureau of Com- 
mercial Fisheries. .......} 3.88 | 4.16 | 4.98 | 5.27 | 6.00 | 9.79 |10.18 |10. 50 |10.63 |10.65 | 76.04 
Mineral resource investigation 
(Bureau of Mines) -...........- 08 eet sab 658) 2.) 2S 261 «261 26) 2 Se 
a 4.13 | 4.41 | 5.23 | 5.52 | 8.25 /10.04 |10. 43 |10.75 |10.88 |10.90 | 78.54 





1 Excluding ship operations. 


TABLE 16.—Capital and operating costs for new resources research * 














Bureau of Commercial Bureau of Mines 
Fisheries 
Year 7 ae Total 
Capital Operating 2 Capital Operating 
dc kvkdhictebotbindoddeacedune 0.7 3. 88 0. 10 0. 25 5.02 
ntl ahicths back. Semen ke enenens 2. 30 Se Sc iuknoanincn . 25 6.71 
ae . 20 BE Rc eit onc aan es 25 5. 43 
ckceks Re otteckakantSediactat 3. 00 i asnataccsissee 25 8. 52 
Re bet Sh nicki seth saul dicodae 1. 30 Bae Ldbacusdacscees 25 7. 55 
ES LLL LES IE EA ION . 54 Ee ahd clinnwhees 25 10. 58 
DE a ee -50 SO Es, cas dha dint inna’ 25 10. 93 
TAS «ict soe thdediwnkelcccad blend asked cach BD Penidsimasses 25 10. 75 
OE OS ae ee | 04 tics nknapeesd 25 10. 92 
SAG <ccin tl nidth Kidnmsintnn daw kon eaaeeded it te SED Giningad sh amanks 25 10. 90 
iene wii tb aeiead 8. 67 76. 04 10 2. 50 87.31 








1 Excluding ships and ship time. 

§ Programs involving international cooperation and technical assistance to other countries budgeted under 
this heading should be supported at least in part by the International Cooperation Administration and the 
State Department. 


International cooperation 


It is clear that, as in other sciences, a very large part of the pioneering re- 
search and new ideas concerning the oceans must come from individual sci- 
entists or small groups working independently. But international cooperation 
in work at sea is essential in several kinds of marine research and should also 
greatly facilitate surveys of the ocean floor and of the waters. 

There is at present a high level of international cooperation among physical 
and chemical oceanographers of different countries resulting from the Interna- 
tional Geophysical Year. This cooperation should be maintained and broadened 
throughout all aspects of the marine sciences, particularly including biology. 
To this end, the committee recommends: 

1, The United States through the National Science Foundation should give 
its proportionate share (amounting to perhaps $20,000 per year) of financial 
and other support to the Special Committee on Oceanic Research of the Interna- 
tional Council of Scientific Unions. The Committee on Oceanography has been 








OCEANOGRAPHY IN THE UNITED STATES 33 


designated as the United States National Committee for this long-range co- 
operative program. 

2. Grants should also be sought from foundations and governmental sources 
to support special projects such as the proposed year-long international ex- 
pedition to the Indian Ocean by covering the increased expenses to United 
States oceanographic institutions and by making the participation of other coun- 
tries possible. Special funds needed for the Indian Ocean project are estimated 
at about $2 million. 

3. An intergovernmental conference of the maritime countries should be 
called, after suitable preparation, to discuss means by which the governments 
ean cooperate in increasing man’s knowledge of the oceans. Specifically, agree- 
ments should be sought regarding the means of carrying out ocean-wide sur- 
veys, including allocation of responsibility to different countries, intercalibra- 
tion of techniques, and free exchange of data. It would be expected that the 
United States’ proportion of this international responsibility for surveys would 
be about the same as its proportion of financial responsibility for support of 
United Nations agencies. This conference should be a first step toward the 
establishment of a World Oceanographic Organization; a United Nations spe- 
cialized agency corresponding to the World Meteorological Organization. 

4. In the study and conservation of the living resources of the sea, regional 
international organizations, such as the various international fisheries com- 
missions, have proven effective. 

In developing formal intergovernmental cooperation in the marine sciences, 
the Federal Government should give special emphasis to the establishment 
and adequate support of such regional organizations, and should seek to broaden 
their charter to allow an integrated research program on all aspects of a par- 
ticular oceanic region. 

5. In order to increase the effectiveness of cooperation between United States 
marine scientists and laboratories and marine scientists in other countries, the 
United States State Department should be prepared to assist positively, sympa- 
thetically and promptly in facilitating research ship operations and the ex- 
change of information, persons, equipment, and supplies. 

6. The need for increased protein foods from the sea is especially urgent 
in underdeveloped countries. The International Cooperation Administration 
in its programs of technical assistance should give greater emphasis to marine 
resources Surveys and to research projects and training programs in the marine 
sciences. The Federal Government should also encourage United Nations 
specialized agencies such as UNESCO and FAO in their efforts to aid under- 
developed countries to achieve greater utilization of marine resources. The 
funds needed for both these purposes have not been budgeted separately in this 
report but are included in the budget for ocean resources studies. 


Budget and operations 


The total recommended budget for the period 1960-70, broken down by cate- 
gory and agency, is given in tables 17 and 18. It should be emphasized that 
although the budget includes the capital costs of ships involved in strictly mili- 
tary research and development, it does not include the other costs which are 
involved in such work. 

Concerning the actual funding and operations, the committee recommends: 

1. A higher percentage of longer-term funding must be made available in 
oceanographic research. Past funding has been inefficient, and has held back 
much longer-term imaginative research. A reasonable portion (30 to 50 percent) 
of the annual operating budget should include 5-year money which is refreshed 
annually. Existing laws permit allocation of many funds on a 5-year basis. 
The military is accustomed to making long-term commitments of 5 to 10 years 
when they adopt a new weapons system and it is equally essential that they 
make long-term commitments for research. 

2. Administrators of research and laboratory directors must have a higher 
percentage (25 to 50 percent) of their funding free to spend on those good 
research problems which emerge without the benefit of planning. 

3. Government organizations which presently fund or carry on extensive re- 
search and development in oceanography should continue to do so in the fleld 
of their special interests. For example, the Navy, the Atomic Energy Com- 
mission, and the Bureau of Commercial Fisheries all have their own important 
oceanographic problems. It is recommended that each bureau and organization 
sponsor and finance much of the research which it needs to meet the demands 
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of its present and future objectives. Any duplication of effort which might 
be involved appears trivial compared to the value of insuring that scientists 
are in close touch with changing Bureau problems. 

4. There will still remain a need for a great deal of research which should 
be funded by the National Science Foundation. This agency should carry a 
much heavier portion of the long-term basic research in the Nation. A rea. 
sonable percentage of grants should be made to individuals and a reason- 
able portion should be allocated for long-term funding of institutional actiyj- 
ties such as vehicles, facilities, and major expeditions. 

5. Foundations, States, and industries should take an active part in the sup- 
port of marine research. Their support is particularly valuable in new and 
unusual research programs, in filling technological gaps, and, through appro- 
priate assistance, insuring that private laboratories and academic groups do 
not become solely dependent on Federal assistance. 


TABLE 17.—Summary of budgets for new oceanographic activity * 
[Millions of 1958 dollars} 











Education Shore facili-| Shore facili-| New Radio- 
Year and man- | Ships ties (re- ties devices | activity 2 |Resources} Total 
power search) (surveys) in oceans 

sic etnias 0.80 | 39.80 1.50 . 076 7.40 3. 08 5. 02 58. 36 
Bbisd Coditldees . 80 40. 45 2.70 1, 52 9. 50 2. 95 6.71 64, 63 
BR cs sesinge pons - 80 45. 30 3. 90 3. 00 9. 60 4.35 5.43 72. 38 
cairns -80 | 35.95 6. 60 4. 50 10. 90 2. 95 8. 52 70, 22 
akatsncaccs. . 80 33. 65 10. 50 6. 00 10. 50 2.95 7. 55 71. 95 
NRL iadibaontion . 80 29. 00 12. 60 7. 50 10. 50 2.95 10. 58 73. 93 
_,, ee . 80 20. 55 13. 50 8. 26 10. 50 4. 39 10. 93 68. 89 
I ratte saeco . 80 10. 45 13. 20 8. 26 10. 50 2.95 10.75 56. 91 
age etnasess . 80 10. 45 13. 20 8. 26 10. 50 2. 95 10. 92 57. 08 
BO kee 5c di- - 80 10. 45 13. 20 8. 26 10. 50 2. 95 10. 90 57.06 

Total....-- 8.00 | 276.05 | 90. 90 | 56. 32 | 100. 40 32.43 | 87.31 | 651.41 


1 Not including special funds for basic research projects involving extensive international cooperation 
such as the proposed year-long international expedition to the Indian Ocean (extimated cost: $2 million), 
3 Plus ship time charges of $11.70 million to be subtracted from other categories, 
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MEMBERSHIPS OF PANELS OF THE COMMITTEE ON OCEANOGRAPHY 


I. Panel on Oceanographic Research Ships: 


Clifford A. Barnes, University of Washington 

Admiral L. O. Colbert (retired), Arctic Institute of North America 
John Isaacs, Scripps Institution of Oceanography 

Columbus O’D. Iselin (chairman). 

Vito Russo, Maritime Administration 

Herbert Seward, Yale University 


II. Panel on New Devices for Exploring the Ocean: 
Robert Frosch, Hudson Laboratories, Columbia University 
James Lipp, Lockheed Aircraft Corp. 
Philip Mandel, Massachusetts Institute of Technology 
Andreas Rechnitzer, the Navy Electronics Laboratory 
Athelstan Spilhaus ° 
Allyn Vine (Chairman), Woods Hole Oceanographic Institution 
Rear Adm. George Weaver (retired), George Washington University. 


III. Panel on Ocean Resources: 


Richard L. Meier, University of Michigan 

H. W. Menard, Scripps Institution of Oceanography 

John R. Menke, Nuclear Development Corp. 

Milner B. Schaefer ° 

Oscar E. Sette, Bureau of Commercial Fisheries 

Robert G. Snider (chairman), the Conservation Foundation 
Lionel A. Walford, Bureau of Commercial Fisheries 


IV. Panel on International Cooperation in the Marine Sciences 


Columbus O’D. Iselin ° 

Fritz Koczy ° 

Roger Revelle ° 

Milner B. Schaefer ° 

Athelstan Spilhaus (chairman) ® 


V. Panel on Radioactivity in the Oceans 


(This group continues to be active as the Committee on the Effects of Atomic 
Radiation on Oceanography and Fisheries of the National Academy of Sciences’ 
Study of the Biological Effects of Atomic Radiation. It responds to inquiries 
from but is not officially a part of the Committee on Oceanography.) 


Howard Boroughs, Instituto Interamericano De Ciencias Agricolas 
Dayton Carritt, the Johns Hopkins University 

Walter Chipman, Bureau of Commercial Fisheries 
Harmon Craig, Scripps Institution of Oceanography 
Lauren Donaldson, University of Washington 

Richard Fleming, University of Washington 

Richard Foster, General Electric Co. 

Edward Goldberg, Scripps Institution of Oceanography 
John Harley, U.S. Atomic Energy Commission 

Bostwick Ketchum, Woods Hole Oceanographic Institution 
Louis Krumholz, University of Louisville 

Charles E. Renn, the Johns Hopkins University 

Roger Revelle (chairman)* 

Milner B. Schaefer*® 

Allyn C. Vine, Woods Hole Oceanographic Institution 
Lionel A. Walford, Bureau of Commercial Fisheries 
Warren S. Wooster, Scripps Institution of Oceanography 


Consultants: 


Theodore R. Folsom, Scripps Institution of Oceanography 
Arnold Joseph, Atomic Bnergy Commission 

Robert Reid, Texas A. & M. College 

Donald Pritchard, the Johns Hopkins University 


* Committee on Oceanography Members. 
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Oceanographic research ships (200 tons displacement or more) 


[d—Displacement] 








Name Tonnage | Length Operated by— 
Atlantis _--- - és 5 298d | 142 | Woods Hole Oceanographic Institution. 
ia. dd shaped enicens poses 280d 125 Do. 
i aimddpcehnatns nienlsth we | 260d 100 Do. 
en Se adqanwanns eae eee 1, 800 214 Do. 
Brown Bear-_..-- wedes ash tenenies 270d | 114 | University of Washington. 
R/V Hidalgo. -.------------------- 243 136 | Texas A. and M. College. 
R/V Vema.-.-.-- dei kaicaacameabaareal 533d 202 | Lamont Geological Observatory. 
Spencer : | | eee 505d 143 | Scripps Institution of Oceanography. 
sn cscs candu skh uddwe 505d 143 Do. 
A SET. toi: 200d 100 Do. 
IE ties bind aa ck okie aman 5 400 110 | Hancock Foundation. 











Military research and developments ships 


[d—Displacement] 

















Name | Tonnage Length Operated by— 
(feet) 

NS 8 oo oe ceo gen bamewiwelxnatn 2, 700d | 310 — een Office. 
OR iicinncotan 2, 700d 310 
Gibbs... .-- -------—--- =~ -----22---2----- 2, 700d 310 Miadaae Laboratory. 
U.S.S. Allegheny AT A-179........--___- 700 146 Do. 
Epee (RP) Se sce soar gatie’ 818d 184 | Underwater Sound Laboratory. 
RECN GUING te otic oastanineceameee acs 818d 184 Navy Electronics Laboratory. 
SE NE si caiiutanenncutewus<acaduaa 800d 180 | Naval Research Laboratory. 
U.8.5; Somersworth :........3-<...-.0.2.--- | 800d 185 | Do. 
US.S. Hunting. .-- 2] 800d 200 | Do. 


Oceanographic survey ships operated by U.S. Coast and Geodetic Survey 


Displacement Displacement 

Name tons, loaded Name tons, loaded 
lacie iacipRiiiecnetticads MARE: 5 CN ics Stati ps scind caschecnieneeebiiai la 150 
COT asset ecient ii cuacecd lata eas MAES ROC se hace tees Shea sttecicainianSiccaiibia acid 267 
TU OIUCI IE TOG st eis sx os ecient cscs ewig AS | TR OGCR Oa sia cititcinsttica agents 267 
I cchas tr saraeic wicked aids Giga meen a 66 | Hydrographer.____..-_......... 1, 106 
I on ie ee oi aa GO PANU OO a2 te ee oem ace eet 1, 900 
a an ee LAE t PORT IIT oa asta ns ceeresnsccs cece 2, 000 
NEOT CONDUC iciacin ccc cecina onc TO PURO vse ex saeceagedeeaans 2, 600 
NNN Mh oe ek TE I ais ii cceeseiceaninnins a 8, 070 


Resources and fisheries ships 


[g—Gross tons. n—Net tons] 








Name Tonnage Length (feet) Operated by— 

OGM ius ita cnadecunas 254 100 | Bureau of Commercial Fisheries, Pascagoula 
Laboratory. 

MV Silver Bay.......-.----- 239 96 Do. 

SNONG FEl. oc cccenncavace 525 180 | Bureau of Commercial Fisheries, Woods Hole 
Laboratory. 

MV Hugh M, Smith.....-.- 392g (190n) 128 | Bureau of Commercial Fisheries, Pacific 
Oceanic Fishery Investigation Laboratory. 

MV Charles H. Gilbert. ___-- 196g (88n) 122 Do. 

Black Douglas...........---- 370 150 | International Pacific Fishery Investigation. 


i a tae a Brakes 240g 100 California Department of Fish and Game. 
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DEPARTMENTS OF THE GOVERNMENT CONCERNED WITH THE DEVELOPMENT OF MARINE 
SCIENCES AND DISCUSSED IN DETAIL IN THE REPORT OF THE COMMITTEE ON 
OCEANOGRAPHY 


I. Department of Commerce 


The Coast and Geodetic Survey operates a small but efficient survey fleet, has 
a long tradition of high quality survey work in Continental Shelf areas, is viewed 
by the Committee on Oceanography as highly suited for conducting a major 
part of the ocean survey program recommended by the Committee. 

Maritime Administration is considered as having an important part of ship de- 
sign and construction program. 


II. Department of Defense 

The Navy has an urgent requirement for the development of a program of 
oceanographic research. Major emphasis is 0n waves, currents, underwater 
sound propagation, effectiveness and design of weapons systems, submarine 
detection, location and identification, mine countermeasures, ship construction, 
navigation, and communication. 


III. Department of Interior 

The Bureau of Commercial Fisheries present programs in support of fisheries’ 
interests require strengthening. Future responsibilities for vigorous and imagi- 
native support of basic research required for effective development of marine 
resources. 


IV. Independent Offices 


Atomic Energy Commission present activities in marine research are on a small 
scale. Recommendations for support of specific research programs are discussed 
in detail in the Committee’s report. 

National Science Foundation present support of marine sciences is on rela- 
tively small scale. The Foundation has a vitally important role in the future 
support of basic research, construction of special facilities (ships and labora- 
tories), and development of fellowship programs. 


V. Other agencies and departments mentioned in the report 

A. The Department of Agriculture.—Desalting of water, climatic control. 

B. The Air Force.—Concerned with survival and location of downed flyers, 
navigation over the sea, the shape of the earth, radar performance, and missile 
ranges. 

C. The Army.—Significant interest in amphibious operations, beach erosion, 
oversea transportation, and movement of troops and supplies. 

D. The Coast Guard operates the International Ice Patrol (and associated 
oceanographic surveys) and ocean rescue stations. An important supplement 
to our total U.S. effort in oceanography. 

E. The Geological Survey is concerned with offshore oil and mineral resources. 

F. Department of Health, Education, and Welfare.—Radio active contamina- 
tion of the ocean resources. 

G. The State Department.—U.S. international leadership and competence in 
maritime technology and international cooperation. 

H. The Weather Buredu.—Weather forecasting, hurricane information, 
weather modification. 


CHAPTER 8. EDUCATION AND MANPOWER 
I. STATUS 


The recruitment of highly trained professional oceanographers is barely ade- 
quate to meet the requirements of existing research programs in the United 
States, and is less than adequate in the field of physical oceanography. A sub 
stantial increase in the support of oceanography will result, therefore, in a serious 
manpower shortage unless action is taken to increase the number of students 
in this field. 

At present there are 12 universities in the United States providing graduate 
education in oceanography leading to the Ph. D. degree. Of these, four offer Ph. 
D.’s only in biological oceanography, four in one or more of the nonbiological 
fields (physical, chemical, geological oceanography), and four in all fields of 
oceanography. In addition, three univerities provide substantial graduate edu- 
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cation in oceanography but not at the Ph. D. level. Two of these are expected 
to begin a doctoral program in the near future. 

The combined total of the professional staffs of organizations offering graduate 
education is 150 or more. However, many of these are engaged almost exclusively 
in research. Only about 50 people are actively engaged in graduate teaching, 
or less than 10 percent of the 520 professionally trained personnel in the country. 

The type of graduate education varies widely. Some universities offer a full 
course and a degree in oceanography. Others offer a degree in a basic scientific 
discipline with the oceanographic program consisting of two or three courses 
and thesis supervision. Opinions differ as to whether the major emphasis at 
this level of training should be on the basic discipline or on the more specialized 
professional aspects of oceanography. Thus, the young oceanographer is not a 
standardized product. This is probably a healthy situation in any interdisciplin- 
ary profession, leading to diversification of knowledge, interests, and technical 
skills. However, it must be admitted that thorough education in both oceanog- 
raphy and basic science cannot be accomplished within the usual span of graduate 
study. Postgraduate study and on-the-job training are generally necessary. 

Accurate data have not been obtained on the rate of production of ocea- 
nographers, but almost certainly no more than 20 Ph. D.’s are graduated per 
year. A small but significant number of Ph. D.’s come into the field from basic 
sciences or from related interdisciplinary fields such as limnology and geophysics. 

A much larger number of recruits are taken on as technical assistants and 
junior scientists with little or no prior knowledge of oceanography. They range 
from people with a bachelor’s degree in a basic science to those with virtually 
no scientific training. Thus, while 90 percent of the oceanographers are not 
actively engaged in graduate teaching, many are fulfilling an important and 
necessary function in teaching oceanographic and laboratory operations to the 
apprentices and journeymen who are put in their charge. 


II. THE PROBLEM 


The research program envisaged by other chapters of this report will require 
an approximate doubling of the number of professional oceanographers at the 
doctoral level and an increase of rather greater magnitude in personnel of lower 
eategories over the next several years. Obviously, this necessitates doubling 
the educational program as rapidly as possible. 


III. CONCLUSIONS AND RECOMMENDATIONS 


1. The universities now providing graduate education for oceanographers 
should be encouraged to increase the numbers and quality of their output. Some 
institutions which now teach oceanographers in only certain branches of ocean- 
ography should add professors in other fields to their faculties. These measures 
will require financial support. 

2. Institutions which undertake considerable research, but provide no regular 
formal teaching in oceanography, could contribute greatly to the education of 
oceanographers at the highest level by close formal affiliations with universities. 
Conversely, universities should recognize their responsibilities in the education 
of oceanographers. They should welcome this affiliation with marine laboratories 
and arrange for the interchange of faculties. This will require financial support. 

3. It may be desirable to develop oceanographic education at new centers. 
However, a “critical mass” of faculty in the basic sciences is essential for 
successful teaching of oceanographers. Such new centers should, therefore, be 
developed at universities which possess strong faculties in the sciences. 

4. In order to finance new faculty in oceanography at existing or new teaching 
centers, the U.S. Government should provide funds on long-term commitments. 
This committee recommends that about $500,000 per year be appropriated for 
Salaries and the equipment and indirect costs associated with such positions. 
This program could be operated through the Office of Education. 

5. In order to attract competent graduate students to the long and somewhat 
arduous schooling required of well-qualified oceanographers, it will be necessary 
to provide substantial long-term fellowships. It is believed that 80 fellowships 
should be supported on a 5-year basis and at an average stipend of $3,500 to 
$4,000 per student each year. This will produce 12-15 new Ph. D.’s per year 
(allowing a reasonable attrition factor) at an annual cost of about $300,000. 
This would provide approximately one-third of the student support that will be 
needed in order to double the number of oceanographers at the Ph. D. level 
during the next 10 years. 
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It is desirable that fellowships permit students to attend more than one 
university. This can provide students with well-rounded educations in al] 
branches of oceanography without each university having to provide a full 
curriculum. Such a program should be handled through the National Science 
Foundation. 

6. Efforts should be made in research and survey programs to use larger 
numbers of assistants at the bachelor and master’s level in order to utilize 
more efficiently the limited number of persons available at the doctoral level, 

7. Oceanographers should undertake more active recruiting of prospective 
oceanographers among undergraduate students of physics, chemistry, biology, 
and geology. 


CHAPTER 12. MARINE SCIENCES IN THE UNITED STATES, 1958 
I. INTRODUCTION 


The main purposes of this report are to examine the present status and past 
history of the growth of basic and applied research in the marine sciences in the 
United States and to analyze some of the current problems of supporting oceano- 
graphic research. 

Oceanography is a very young area of activity in the United States. It has 
developed from a handful of laboratories in 1920 to its present status of about 
70 laboratories of various sizes. Part of the story of this growth is shown in 
table 1. The total number of laboratories doubled in the postwar years and 
has increased nearly tenfold since 1920. The total financial support and per- 
sonnel has also increased, for most of the existing institutions have increased 
their staffs and new laboratories have been established. 


TABLE 1.—Number of marine laboratories in the United States and territorial 
possessions, listed according to sponsoring agency and period when founded 





} 
Before 1921-30 1931-45 1946-50 1951-58 Total 














1920 
Sash ait Soha dekbnwnpeeicoud 0 2 1 5 1 9 
| Sa ae ‘elicit iiceenaioesapiasa whet 2 2 8 7 7 26 
EE Giiidstncbresecassensctbeuntmiie 4 3 7 11 5 30 
 catksavapdidnennn sesamiae 2 2 0 1 0 5 
Gittins nine aenoandeed 8 9 16 24 12 70 


1 Mainly corporations funded by private contributions or by endowments provided by foundations. 


The problems of acquiring a first rate staff in a competitive market, of financ- 
ing their research, and of getting and maintaining additional ship and shore fa- 
cilities have been severe. They have led in some cases to difficult and precarious 
financing of oceanographic laboratories. 

Some of the data used in this discussion came from the “Directory of Hydro- 
biological Laboratories and Personnel in North America” edited by Robert W. 
Hiatt and published in 1954 under the auspices of the Advisory Committee on Hy- 
drobiology to the Office of Naval Research. For present purposes the Commit- 
tee on Oceanography found it necessary to bring this information up to date. Ac- 
cordingly, in the spring of 1958 a questionnaire was sent to existing marine 
laboratories in the United States asking for detailed information concerning 
their programs, financial support, staffs, facilities, and future capabilities. This 
report summarizes the responses received from 60 laboratories. 

Each laboratory was asked to describe its present program and to estimate 
the percentage of the total laboratory program that was devoted to oceanog- 
raphy. Oceanography was defined as being “* * * primarily concerned with 
describing and understanding the oceans: its surfaces, estuaries, shoreline, and 
deeps.” The intended application of this knowledge to a particular practical 
problem, such as underwater acoustics or fisheries population studies need not, 
it was emphasized, rule out this definition of oceanography. The responses to 
this first question are not summarized here. However, the descriptive answers 
to this question were used to verify or modify the estimated percentage of each 
ee program which the directors estimated to be devoted to marine 
sciences. 
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II. FINANCIAL SUPPORT 


Each laboratory furnished information on the amounts and sources of finan- 
cial support for the fiscal year 1958. The totals are summarized in table 2. An 
attempt was made to classify the laboratories into logical groups according to 
their primary function and size. It is helpful to divide them into two size cate- 
gories according to whether their budgets are greater or less than $300,000. In 
almost all cases this criterion separated laboratories capable of operating in the 
deep ocean from those which specialize in investigations of inshore environments. 
They were also divided into university, Navy, State fishery, or Federal fishery 
laboratories. A few nonuniversity laboratories such as the Woods Hole Oceano- 
graphic Institution and the Bermuda Biological Station were included in the 
university classification because of essentially similar research functions. Three 
other laboratories which could not be put readily into any of these groups were 
not considered in the comparisons that follow. 


TABLE 2.—Sources of financial support in various kinds of oceanographic 
laboratories 


[Fiscal year 1958; monetary figures in thousands of dollars] 






































} | 
Large Small Large Small Navy Total 
university | university fishery fishery 
Number of laboratories. ........-- | 6 19 6 24 5 60 
U.S. Government: i socio - 
Bureau of Commercial Fish- 

Si cesnccsscenccpeeucxnans $248 $526 $2, 895 Wey OEE Eiclininendagd $5, 286 
Office of Naval Research.----- 3, 598 379 SB he cca ccscapwaanndeunated 4,012 
National Science Foundation. 1, 277 130 20 Oi Sittdcncs 1, 436 
Atomic Energy Commission-- 196 NO iictinidebcie’ yt eee 670 
Gl aC sanducsctadsueadeeenane 983 iE ieagosaaaese 213 | 1'$4, 808 6, 005 

Ee 581 567 36 GORY. Biauesed 1,778 

Total State and Federal | 

TI ihicictanaedeinicnes 6, 883 1, 752 2, 986 2, 758 4, 808 19, 187 
Endowments and grants_.....---- 1,001 Ot Rctndstecucuee BE aan dilate 1,377 
UNE WNRnacaca<Gtccaceddcsccaue 2, 281 318 353 BI Viste teres 3, 062 
UNE bicoesnentewannuadans 10, 165 2, 430 3, 339 2, 884 4, 808 23, 626 


1 Does not include ship operating costs. The oceanographic work at 3 Navy operated laboratories and 
2 laboratories operated under contract by a single Navy agency is included in this category. 


The contributions to marine research in industrial laboratories have not been 
included in this survey. Although their participation in geophysical explora- 
tion of offshore and Continental Shelf areas is large, the results of this work 
are not commonly made public. Some grants and contracts are given to marine 
laboratories by various industries. These funds are included. 

Some additional comments may be made about the contributions from various 
sources of support. Only two laboratories reported that combined endowments 
and private grants provided more than half of their total support. Both of 
these were small, private laboratories. State funds were the sole source of 
support for four laboratories and the major support of seven others. Twenty- 
two laboratories received almost all of their support from the Bureau of Com- 
mercial Fisheries, and five were financed solely by Navy funds. Six laboratories 
reported that they received more funds from the Office of Naval Research than 
any other source. Federal and State funds totaled 70 percent of the university 
budgets. With minor exceptions, private universities were as dependent on 
Government funds as the State universities. 


III. PERSONNEL ENGAGED IN OCEANOGRAPHIC WORK 


Data on laboratory staffs are compiled in table 3. In addition to listing the 
various categories of staff members, the average cost of supporting the staff is 
tabulated in items 12 through 15. The questionnaire also requested information 
on Visiting scientists computed on a man-year basis. These totaled 61 Ph. D.’s, 
41 with the master’s degree or equivalent, 242 summer students, and 36 visitors 
in other categories. It was estimated that 35 percent of the scientific output of 
the visitors could be considered oceanographic, as contrasted with 89 percent 
of the work of permanent staffs. 
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Taste 3.—Summary of budget and personnel data from 5 groups of laboratories 


[All monetary figures are listed as thousands of dollars per year] 
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Large Small Large Small Navy Total 
university | university fishery fishery 
1. Number of laboratories--...-.-- 6 19 6 24 5 60 
EE PE ncencescccceeces $10, 165 $2, 430 $3, 339 $2, 884 $4, 808 $23, 626 
3. BND ic cidcodcicissce $1, 700 $128 $556 $120 $960 $304 
G; Dated Ps Bel Cs asian fi ncg inn cae 219 79 35 49 47 429 
5. iain mien witnecteni 37 4 6 2 9 7 
6. Total masters plus Ph. D.’s__- 324 124 92 120 124 784 
7. Mid ntecntsccsccth 55 7 15 5 25 13 
8. Total scientific staff........._- 598 228 201 198 323 1, 548 
9. PE tttcnvncecnnanes 100 12 34 8 65 26 
kh | Serres 1, 250 285 298 314 517 2, 664 
11, ie in nt tein ciate 208 15 50 13 103 44 
28, Cont mt Be. Dic ccotevescaces $46 $32 $93 $60 $107 $56 
13. Cost per Ph. D. plus master-_- $31 $18 $37 $24 $39 $30 
14. Cost per scientific staff mem- 
SE ee $17 $11 $16 $15 $15 $15 
15. Cost per employee.-..---.--.---- $8 $8 $11 $9 $9 $9 





A large share of the total number of oceanographers are working at the few 
large oceanographic institutions. If we consider how many of the largest labora- 
tories one must count in order to account for over half of the personnel in each 
of several groups, we have: 


Number of 

Groups laboratories 

sal tele cid cs para sks HRM MINT 4 
I ia sc silinll chee engineers inlebivvtan meieneaienic deine sikdis gu asiienn thebeats 9 
ee II, CTR ac cinerea maine newmmen mma crtmensa ati 5 
Support staff (secretarial, assistants, ship crews, etc.) ~----------------. 2 
Nr era ee cil oul g wot matininmmmmeniinaiioaes 2 


Each of the four larger institutions have extensive open ocean programs re- 
quiring ships and a strong support staff as well as a large number of Ph. D.’s, 
The smaller laboratories are relatively weak in numbers of support staff 
members. 

IV. DISCUSSION 
Financial problems 


Among the university-sponsored organizations, only the large ones have been 
able to maintain an extensive blue-water operation and large departments in 
specialized categories such as physical oceanography and geochemistry. In 
order to support their large ships and technical staffs, most of these laboratories 
have found it necessary from time to time to conduct relatively large applied 
research programs for the Government. In some cases such work has necessi- 
tated sacrificing more basic research projects In others, the stimulation pro- 
vided by applied problems has been helpful. However, laboratories should not 
have to undertake large applied projects primarily as a means of solving finan- 
cial problems. 

The small university laboratories represent two somewhat different categories. 
Some are summer seaside laboratories with major emphasis on teaching and 
marine biological investigations. Others are year around oceanographic opera- 
tions in estuarine and coastal waters. There are some intergradations. On the 
average, only 38 percent of the support of the smaller university laboratories is 
obtained through Federal funds. They depend mainly on general university 
funds, derived either from private or State sources. They are less dependent 
on specific research grants than the larger organizations and hence have main- 
tained a larger measure of financial stability. However, this has been accom- 
plished only by severe limitation of the scope of their activities. 

Each laboratory has its own particular problems, but some general patterns 
are discernible. The large laboratories with heavy Federal support need finan- 
cial stability and predictability to rescue them from their present hand-to-mouth 
existence on short-term contracts. The insecurity of this existence is a constant 
worry to administration and staff alike; it interferes with long-range planning; 
and it sometimes results in taking on routine survey tasks that are not the proper 
work of a research organization and contribute little to the laboratory except as 
a financial stopgap. They desperately need ship replacements and additional 
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shore facilities. They need the kind of general institutional support that will 
permit them to maintain their salary scale at the current market value and pro- 
vide reasonable stability to their operations. 

The small laboratories also need ship-and-shore facilities but generally not so 
desperately. Often their chief material need is for modern scientific equipment, 
and in this respect their work tends to be limited in scope because they cannot 
hope to acquire the large stock of expensive instruments that are more or less 
standard equipment in larger organizations. However, their most pressing need 
is for growth and diversification of their staffs. The small laboratories consist 
almost exclusively of biologists and biological oceanographers. They have 
learned a few techniques of physical and chemical oceanography to supply back- 
ground for their biological studies, but specialists in these subjects are essential 
both for teaching and for solving the particularly difficult problems of coastal 
circulation and nutrient cycles. 

We find ourselves looking at the two faces of the same coin. The small labo- 
ratory has to grow in order to solve its problems effectively, and having done so 
it finds a whole new set of problems waiting for it. Perhaps some laboratories 
have overexpanded, but it is clear that gradual expansion is necessary in order to 
meet the increasingly exacting requirements of modern oceanography. 


Government laboratories 

The federally operated laboratories, both Navy and fishery, also have serious 
financial problems. They have a more stable situation than the large university 
laboratories, but their budgets fluctuate unpredictably. It is commonly con- 
sidered that their primary function is to be service organizations conducting 
routine surveys and applied research. Some basic research is undertaken, but 
when budgets are curtailed the basic research is the first to suffer. This is one 
reason why Federal laboratories do not attract large numbers of highly trained 
scientists. Table 3 shows a disproportionately large ratio of total scientific staff 
to Ph. D.’s in these laboratories as compared with the universities. It is nota 
healthy situation, and it probably cannot be corrected until legislators become 
aware that it is a good investment to maintain a stable, long-term program of 
basic research in Federal laboratories. 


Comparison of laboratories 

One way of comparing the problems and organization of various laboratories is 
to examine the cost of the operation per staff member, as shown in table 3. The 
size of the staff is a crude measurement of the research product, but it is a 
practical way of looking at the matter because the management has to think in 
terms of cost per unit of accomplishment. 

In seaside laboratories of a seasonal nature which pay only the summer salaries 
of their staff, the cost per staff member is usually about two to five thousand 
dollars. It is seldom larger unless the laboratory supports a considerable number 
of visiting investigators who are not listed as staff members. 

At the opposite extreme are the large, deep water operations that cost $50,000, 
more or less, per senior staff member. This reflects both the high cost of operating 
large ships and the relatively large number of junior scientists and nonscientific 
staff members at these institutions. 

The cost per scientist is distinctly lower in the small university laboratories 
than in any other group. In part this is due to the lower cost of coastwise opera- 
tions, but it also is to some extent an indication of inadequate equipment and 
supporting staff. The number of technicians and nonscientific staff members is 
undoubtedly too low for an efficient use of trained scientists. 

The small fishery laboratories have field programs more or less similar to those 
of the small universities, so that the financial problems of these two groups are 
somewhat comparable. The very high cost of $60,000 per Ph.D. in the fishery 
laboratories simply reflects the very small number of people in this category. 
More reasonable figures for comparative purposes are the cost of $24,000 per 
master or Ph. D. and $15,000 per scientific staff member. Each of these is $4,000 
more than the corresponding figures for university laboratories, and it is suspected 
that they are more realistic for this kind of operation. 


Total support 

While making this study, we tried to estimate that portion of the total budgets 
of the laboratories that is actually spent on oceanographic research. Our best 
estimate is that this is about 63 percent of the total. This figure contains 
subjective elements as indicated earlier. However, it should also be recognized 
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that oceanography is directly or indirectly benefited by research in many institu- 
tions that are not included in the present tabulation. This includes work in basie 
disciplines and also in related interdisciplinary fields such as geophysics, geochem- 
istry and meteorology. The contribution from such sources is probably about 
equal to the missing 27 percent in the subjective estimate mentioned above. The 
figures included in this report established the amount that oceanographic institu. 
tions spend on activities that they consider worth supporting, and this, after all, 
is the only practical way to look at the matter. 
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Growth of oceanography 

Finally, it is of considerable interest to determine the rate of growth of 
oceanography in the immediate past as an indication of what might be expected 
in the future. Information was obtained from Hiatt’s “Directory of Hydro- 
biological Laboratories” which was compiled during the fiscal year 1953. As an 
additional check an abstract of the comparative information for 1953 and 1958 
was sent to the directors of 28 of the laboratories for which data from both 
years were available. Each director was asked to confirm or change the data 
to represent as nearly as possible the real change over this 5-year period. 

The laboratories in question listed a total expenditure of about $8 million in 
1953 and $14 million in 1958—an increase of 76 percent. The question immedi- 
ately arises as to how much of this increase represents real growth and how 
much is simply inflation. Some data on the 1953-58 inflationary factor can be 
obtained by examining research proposals in the files of the Office of Naval 
Research. They indicate that the increase in salaries for various grades of staff 
members at various laboratories ranged from 20 to 80 percent during this time 
interval with the majority of percent increases for the largest number of staff 
members ranging between 30 and 40 percent. A similar review of ship operating 
costs showed an increase of between 40 and 50 percent. The study further 
revealed that the funds spent by private research laboratories are devoted ap- 
proximately one-third to ship operating costs; one-third to salaries; and one- 
third to equipment, travel, overhead, and other items. In the latter group, in- 
flation has been slightly less extreme than in the first two. Nevertheless, the 
analysis suggests an inflationary factor of at least 30 percent and possibly more, 
and the real growth might therefore be of the order of 30 to 45 percent in 5 
years. This is probably a slower rate of growth than that of the early postwar 
years when the formation of new laboratories (table 1) occurred more rapidly 
than in any other period before or since. The present rate of growth is more 
in keeping with the ability of the science to produce new oceanographers and 
to supply the ship and shore facilities that they require. An increase of 30 to 
45 percent in 5 years is equivalent to 70 to 110 percent in 10 years. The rec- 
ommendation for doubling of oceanographic research in the next 10 years con- 
tained in the first chapter of this report therefore seems well within our capabil- 
ities and in line with a moderate acceleration of our present rate of growth. 


Mr. Miter. Admiral Karo, we are very happy to welcome you 
here. You come as an old friend. This committee is not new to you. 
Weare very happy tosee you. 


STATEMENT OF REAR ADM. H. ARNOLD KARO, DIRECTOR, COAST 
AND GEODETIC SURVEY, DEPARTMENT OF COMMERCE 


Admiral Karo. Chairman Bonner, Chairman Miller, and members 
of the committee, I am Rear Adm. H. Arnold Karo, Director of the 
Coast and Geodetic Survey of the Department of Commerce. 

Incidentally, Secretary Allen, one of your old colleagues, asked me 
to present his compliments to the committee and his best wishes for 
success. 

Just as a matter of interest to some of you whom I have not met 


before, I am a native Nebraskan. I was graduated from the Uni- 
versity of Nebraska in 1923 in civil engineering. I immediately 
entered into the service of the Coast Survey, which almost totals 36 
year, and I have had 23 years at sea, so that I feel I know a little of 
some of the problems facing us. 
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Mr. Mitter. You are really a Nebraskan, Admiral? 

Admiral Karo. That is right. 

Mr. Mitter. We had a colleague on this committee some years ago 
who made those older members Nebraska admirals, so we will welcome 
-you. 

Admiral Karo. I am an admiral in my own right. 

Nebraska has never honored me that way, sir. Maybe it is because 
I do go to sea. 

Mr. Miter. I will guarantee you that our commissions which may 
not have the depth that yours has are much more beautiful than 
anything you have ever had. 

Admiral Karo. Thank you, sir. 

I have this prepared statement from which I would like to speak, 
sir. 

I greatly appreciate the invitation to appear before you today—to 
assist you in whatever way I can. For the subject of oceanography 
is one which has been studied and given deep and serious considera- 
tion by the Coast and Geodetic Survey for over a century and a quar- 
ter. Cental phases of oceanography form an integral part of hydro- 

aphic surveying. In the process of our hydrographic surveys and 
investigations we make many oceanographic observations and studies, 
some of which have ultimately led to significant discoveries and uses 
of far-reaching importance. 

Strange as it may seem, lack of information concerning the oceans 
or the science dealing with the earth’s water mantle, has been both 
a hindrance and a motivating force concerning man’s relationship 
with the seas and his desire to conquer them. ‘To the timid or weak 
man, the unknown facets of oceanography have appeared as barriers 
to progress or exploration, but to the strong and daring with a desire 
for knowledge these mysteries of the great water frontiers of the 
world not only appeared as a challenge to his progress, but also as 
another facet of nature that must be subdued in the course of 
exploration. 

The ocean is a vital part of any nation’s economy. The term “ocea- 
nography,” meaning the study of the oceans, is relatively new in our 
language. Basically oceanography is inseparable from hydrography, 
the science by which the secrets of the oceans are revealed. This great 
field of science may be divided into three branches—physical, geologi- 
cal, and biological oceanography. The branch of physical oceanog- 
raphy dealing with the physics of the oceans is that which is most 
pertinent to Coast and Geodetic Survey operations. This branch 
deals with tides, currents, and waves, the physical processes in opera- 
tion, and the distribution of variables such as temperature and density 
of sea water. Geological oceanography deals with the geology of the 
continental shelves, structure of the ocean floor, and the deep ocean 
beyond the continental margins. 

_ Benjamin Franklin might be considered the father of oceanography 
in the United States, or at least one of its first patrons, for his efforts 
in directing attention of the scientific world, about the middle of the 
18th century, to the existence of the Gulf Stream. The second Super- 
intendent of the Coast Survey, Prof. Alexander Dallas Bache, a direct 
descendant of Franklin, inaugurated the first orderly investigation of 
the Gulf Stream, undertaken during the summer of 1846. American 
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seamen navigating the historic clipper ships attained world superior- 
ity in Atlantic crossings by being the first to discern the existence of 
the wide river of the sea, which was used effectively on eastern voyages 
but was to be avoided on the return trips to American ports. Ex- 
tensive observations of the Gulf Stream by Pillsbury in 1880 brought 
the discovery of a south-flowing countercurrent beneath the Gulf 
Stream in the vicinity of southern Florida and the Great Bahama 
Bank. This interesting oceanic phenomenon was recently “redis- 
covered.” 

Oceanographic activities of the Coast and Geodetic Survey were of 
immediate concern to the new agency of Government, Survey of the 
Coast, established by President Jefferson more than 150 years ago, 
Systematic oceanography in the United States originated with the 
first surveys by the Coast Survey in 1934-35. The necessity of mak- 
ing oceanographic studies was an initial requirement if we were to 
learn the secrets of the restless ocean and the forces affecting its move- 
ments. Over the years untold benefits have accrued to industry, 
science, engineering, and requirements of national defense through the 
great progress achieved in this branch of the physical sciences. 

The Coast and Geodetic Survey is a recognized world leader in 
physical oceanographic work. Experience and background gained 
over 15 decades of sustained effort, together with the establishment of 
sound organizational concepts, carefully trained personnel, and scien- 
tific understanding, qualify the Bureau to perform oceanographic 
work in a highly efficient manner. 

Intensive studies of our continental shelves through greatly ac- 
celerated hydrographic surveying operations and supporting oceano- 
graphic research are essential before effective exploitation of undis- 
covered natural resources can be undertaken in the great underwater 
frontiers of the Nation. This vast underwater domain presents a 
great challenge to the modern hydrographer equipped with all the 
new techniques of this modern technological age. The military pos- 
ture of the Nation is as much affected in this modern age by the more 
than 70 percent of the earth’s surface covered by water as by the outer 
atmosphere now dramatized by visions of space travel. New data 
must be collected on the nature and composition of the sea, of the sea 
bottoms, undersea mountains, and complicated ocean currents for the 
effective use of the globe-ranging atomic powered submarine, and for 
defense against enemy submarines. 

I have a little different idea that I wanted to insert at this point. 

Current oceanographic activities include continuing surveys of 
ocean waters of the Gulf of Alaska in which sounding lines are run 
en route to and from summer survey areas in western Alaska and 
Aleutian Islands. The sounding lines are interrupted to make limited 
surveys of major features. The gulf floor is dotted with immense sea- 
mounts which have been discovered over a period of many years. 
They are grouped or alined over extensive distances. Large numbers 
are detached volcanic cones, while others are peaks on extensive 
ridges. Many of the seamounts rise 2 miles above the ocean bottom. 
Discovery of these seamounts and other extensive features in the 
Gulf of Alaska has created considerable scientific interest in this 
area. Much more survey work is required to obtain a more complete 
knowledge of the submarine topography in this region. The opera- 








tions 
laris 
inclu 
tabl 

of tk 
Geoc 
of A 
ever, 
veye 


oceal 
Surv 
ack 
esig 
in a 
prop 
data 
of ct 
it is 
to ol 
they 

Be 
ing | 
type: 
that 
this 


at th 
is W 
men 
this 
equi 
tion 
the r 


niqu 
uren 
spec 
natu 
gray 
with 
airb 
tion 


char 
lead 
of 2. 
that 
usin 
reco 
floo: 


deve 








OCEANOGRAPHY IN THE UNITED STATES 47 


tional use of nuclear powered deep-running submarines, i.e., the Po- 
jaris type, and the development of countermeasures against these, 
including detection, identification, tracking, and attack, will inevi- 
tably require a far greater knowledge of the location and definition 
of these seamounts. It has been most fortuitous that the Coast and 
Geodetic Survey has been able to cover the ocean waters of the Gulf 
of Alaska and to delineate so well the underlying sea floor. How- 
ever, other and perhaps more strategic ocean areas should be sur- 
veyed with the same degree of thoroughness and accuracy. ' 

Last season, at the request of the Atomic Energy Commission, 
oceanographic observations were made by the Coast and Geodetic 
Survey in an offshore area designated for the disposal of low-level 

ackaged radioactive wastes. Other areas for this purpose have been 
Hesigmated and a proposal has been made to the Bureau to participate 
in a program for monitoring these additional areas. Under this 
proposal the Survey will send ships out to the areas to obtain such 
data as sediment, water, and biological sampling, plus measurements 
of currents at various depths. As a special investigation in one area, 
it is proposed that Coast and Geodetic Survey divers will be utilized 
to observe and photograph the effects on dummy packages so that 
they hit the bottom in a series of field experiments. 

Basic to any oceanographic study or research project is the gather- 
ing of the physical data necessary for the projected study. Many 
types of studies are of necessity repetitious in nature. This means 
that the ability to collect data at identical locations at different times, 
this is all-important. 

In both the collection of data and the ability to collect these data 
at the same location, time after time, the Coast and Geodetic Survey 
is without question the leading agency, either private or govern- 
mental. The nature of our operations and responsibilities have made 
this necessary, with output limited only by available personnel and 
equipment. The ability to take repeat observations at the same loca- 
tion in the ocean, time after time, is of paramount importance in 
the monitoring of the atomic waste disposal areas. 

The Bureau has pioneeed in the development of equipment and tech- 
niques for making oceanographic observations, including depth meas- 
urements, water samples, bottom samples, and the development of 
special equipment for making these observations. Knowledge of the 
nature of the magnetic field over oceans is pertinent to modern oceano- 
graphic research. The Coast and Geodetic Survey has collaborated 
with the Navy in the development of an induction magnetometer for 
airborne use over the oceans and for use in magnetic submarine detec- 
tion work. 

Methods of determining water depths have been under constant 
change since the early years when soundings were made with the hand 
lead. Soundings that formerly required as much as 4 hours in depths 
of 2,000 fathoms are now made by electronic echo-sounding equipment 
that makes the same sounding in a few seconds. The early equipment, 
using audio and visual techniques, has been replaced by automatic 
recording devices which provide a continuous profile of the ocean 
floor showing ridges and depressions on a permanent visual graph. 

Precision navigation systems and methods have been progressively 
developed in step with new and improved methods of depth recording. 
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Precision navigation, to be of surveying accuracy, requires a continuous 
accurate knowledge of the vessel’s position at all times while at sea, 
It is this type of navigation which is employed by the Coast and Geo- 
detic Survey for its hydrographic and oceanographic activities. 

Radio acoustic ranging (RAR) was developed in the 1920’s for 
accurately determining the position of the survey ship when out of 
sight of land, day or night, in clear or foggy weather. Position of the 
ship is determined by measuring the time for an explosive underwater 
sound to travel from the survey ship to underwater hydrophonegs 
placed at known locations. 

Since it was essential to have an accurate knowledge of the velocity 
of propagation of the sound through the sea water, the survey vessel 
oak many samples of the water and measured the physical properties 
to establish the sound velocity. These data have proven extremely 
valuable to other oceanographic bureaus and to the Navy in the anti- 
submarine warfare. 

Several important instrument developments came through the 
Bureau’s use of RAR, the most prominent being a sono radio buoy. 
This is a portable station which eliminates the use of an expensive 
vessel or ground station installation. ‘The Navy patterned their sono 
radio buoy after this design and made use of it for antisubmarine 
warfare. 

Another important development was the discovery by Comdr. O. W. 
Swainson and Dr. Carl Dyk of the phenomenon of long distance 
sound transmission at deeper depths. Discovered in 1934 in the 
course of oceanographic investigations concerned primarily with the 
transmission of sound in sea water, this phenomenon was to have 
important future application in the development of SOFAR, a long- 
range signaling method over great distances at sea and used primarily 
for location of ships in distress. 

RAR gave way to electronic positioning adapting World War II 
developments such as shoran to our use in hydrographic positioning. 
Due to shoran’s approximate line of sight limitation, the Bureau de- 
veloped its own electronic position indicator, which we call EPI, in 
order to carry accurate positioning to greater distances offshore, up 
to 500 miles and more. The Bureau is also using a commercially 
developed navigational system and makes use of loran. 

In the field of tidal hydraulics notable achievements were made in 
investigating forces and factors involved in the tidal regime. Early 
discoveries and inventions form the basis of present day investiga- 
tions in coastal geomorphology. 

Sigsbee, in his explorations almost 100 years ago, added materially 
to our oceanographic knowledge, at the same time inventing and 
developing many of the instruments and techniques for gathering and 
measuring oceanographic data. The improved Sigsbee sounding ma- 
chine added immeasurably to oceanographic investigations. Another 
Sigsbee invention was a clam-bucket-type bottom sampler. The bot- 
tom sampler is a device to obtain information on bottom materials 
so that the bottom characteristics may be shown on the nautical] chart. 
Sigsbee also developed a multiple container that provided for simul- 
taneous water temperature and water samples, with an automatic 
registering device. 
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For more intensive study of the bottom sediments, coring devices 
are used. Studies of core samples disclose a wealth of important 
scientific data from the 72 percent of the surface of the earth which 
js covered with water and which, until recently, has remained hidden 
from the investigator. The additional fact that the approximate 
limits of the ocean basins are believed to be unchanged since early 
geologic times also makes studies of these areas of scientific impor- 
tance. ‘The sedimentary layers have been deposited in historic se- 
quence. In the middle of the ocean basins they remain undisturbed 
and have been deposited very slowly, so that a vertical core a few feet 
long represents a very long period of time. 

he geologist obtains important information from the character 
and thickness of the successive layers. From core samples an idea 
may be obtained of variations in the depth of the ocean in the past 
and also changes in climatic conditions from a study of the fossils of 
microscopic animals or foraminifera. 

Many minute particles of magnetic materials that have settled to 
the bottom are found in bottom core samples, oriented along the line 
of magnetic force. A study of these minute particles, with delicate 
electric apparatus, to determine the shift in orientation through the 
length of the core, reveals the cyclic change of the lines of magnetic 
force throughout the period of time represented by the deposits in the 
core. 

Every continent rests on a so-called submarine base which extends 
seaward at varying distances from shore. To this submerged exten- 
sion of the visible continent has been given the name Continental 
Shelf. More specifically, it may be defined as the submerged margin 
of a continent, which slopes to seaward to a point where a substantial 
break in grade occurs. Or if we approach the matter from seaward 
rather than from landward it would be the first well-defined rise 
from the ocean floor, which in the majority of instances would be in 
the nature of the 1,000-fathom curve. 

The Continental Shelf is not everywhere of uniform width. In 
the United States it varies from a few miles off parts of California to 
over 200 miles off Cape Cod. In parts of the Gulf of Mexico it has a 
width of over 200 miles. 

The Continental Shelf comprises an area of more than 300,000 
square miles in continental United States and 550,000 square miles 
in Alaska. 

In recent years, the Continental Shelf has assumed increasing im- 
portance with the discovery of oil and gas. A littoral nation’s right 
to explore and exploit the natural resources of the subsoil and sea- 
bed of the Continental Shelf and beyond to its limit of competence 
has been given international approval at the recent United Nation’s 
Conference on the Law of the Sea. 

The Coast and Geodetic Survey has been working in the area of 
the Shelf for many years in furtherance of its statutory responsibil- 
ity of providing nautical charts and related information for safe 
navigation. But many byproducts have resulted therefrom of inter- 
est both to the scientist and the engineer and the public generally. 
Detailed surveys of these areas have in the past opened up new fish- 
ing banks to commercial exploitation, and have furnished evidence of 
potential oil reserves in the offshore areas. Additional surveys (hy- 
drographic and oceanographic) may open up new sources of food 
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supply and bring to light promising areas of other natural resources, 

The role of the Coast and Geodetic Survey in the study of currents 
in the oceans and estuaries has traditionally been in the direction of 
navigational aid to augment the nautical chart. However, as this 
country turns to the oceans more and more as a source of food and 
minerals and as a dumping ground for radioactive wastes, a knowl- 
edge of circulation below the surface becomes mandatory. Similar 
studies in our various harbor estuaries are proposed or already under- 
way because of the increased pollution associated with our industrial 
and population growths. The Coast and Geodetic Survey has done 
far more than any other agency in this field, but our data are total] 
inadequate for today’s requirements and even more so in the light of 
the presently known future requirements. Last summer experimental 
offshore current surveys were made on Georges Shoal in anticipation 
of our role in patrolling dumping areas of radioactive wastes. 

The continuing development of atomic energy will progressively 
produce greater amounts of radioisotopes, and with them increased 
amounts of radioactive waste material. Rapidly developing private 
use of radioactive materials demands adequate control of radioactive 
waste discharge from nuclear reactors, uranium mills, research lab- 
oratories, and the like. Since the oceans cover 72 percent of the earth 
and ultimately receive the drainage of the land, they are the ultimate 
reservoir where most of radioactive waste will finally accumulate, 
The only place on earth where the disposal of the wastes can be 
considered practical is in the oceans. However, the dispersal of 
radioisotopes in the ocean must proceed very carefully with additional 
investigations in areas where knowledge is now limited. 

Great potential danger is present in the indiscriminate intro- 
duction of wastes into coastal waters, especially in the upper layers. 
This is the habitat of most of the important commercial fish. The 
meer fishery resources of the world are concentrated near the coasts 
and could be contaminated. Coast waters enter harbors and bays 
and could carry waste material with them. 

This Bureau has recently initiated a survey project in the New 
York Harbor for the Atomic Energy Commission and the Maritime 
Administration. The program in New York is being carried out 
by the survey ship Marmer, the first survey ship to be assigned full 
time to current surveys. This project will provide data on the 
variations in the direction and velocity of surface and subsurface 
currents and also the temperature and salinity of the water in the 
harbor area. Data obtained during the survey are being used by 
the AEC and the Maritime Administration in joint activities pur- 
suant to the development of nuclear power for merchant ships. 

Direct measurements of deep currents are extremely meager. To 
date much of these data are obtained by indirect measurements based 
on precise measurements of temperature, salinity, and density. Last 
year, actual direct observations were made with current meters by the 
Bureau’s oceanographers at the edge of the Continuental Shelf off 
the Massachusetts coast. This year in Alaskan waters further in- 
vestigation will be made by following a number of underwater 
drogues set at predetermined depths to letennian by direct measure- 


ments the velocity and direction of these deep ocean currents. 
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Variations in the level of the sea attain increasing importance with 
the development of coastal areas. Data obtained i the Coast and 
Geodetic Survey at a number of key control tide stations distributed 
along our coasts provide basic data covering more than half a century 
for the determination of short period as well as progressive changes 
in sea level. Our studies have disclosed that secular changes in sea 
level differ on our two coasts. On our Atlantic coast there has been a 
rise of the sea with respect to the land at a rate of about 1 foot per 
century. On the Pacific coast, however, the rate has been only half 
of that on the Atlantic. This summer we are making an investiga- 
tion in southeast Alaska where the land as measured from sea level 
appears to have risen as much as 5 feet in 60 years. 

s the need for accurate tidal predictions has increased over the 
years we have increased the scope of our predictions from a handful 
of stations in 1867 on the east and west coasts of the United States, 
to 4 volumes containing daily predictions for 5,000 places dis- 
tributed over the world. The accuracy of predictions has also been 
increased by improved observations, greater density of station dis- 
tribution, and improved instrumentation. The prediction process has 
been changed from the slow, laborious curve and equation method 
to fast automatic tabulation of tide predicting machine computations. 
Predictions of the ebbing and flooding of the tidal currents are 
also made by the same automatic equipment. Advance information 
on currents is not only essential for safeguarding navigation along 
our coasts. but is also invaluable in many oceanographic activities. 

Following the disastrous seismic sea wave at Hilo in 1946, the 
necessity for protecting life and property in the Hawaiian Islands 
against such natural catastrophes was forcefully impressed on all. 
Under this impetus the seismic sea wave warning system was conceived 
and organized. The system basically requires the quick detection 
and location of submarine earthquakes which may or may not create 
such waves. Approximately 10 seismograph stations and 21 tide sta- 
tions in the Pacific area provide the primary information for detect- 
ing and verifying the occurrence of an actual seismic sea wave. Data 
from all stations are promptly fed by communication facilities of 
the Department of Defense and the Federal Aviation Administration 
into the central headquarters of the system at the Honolulu Magnetic 
Observatory, which issues the necessary advisories and alerts. 

The warning system is the response to the need of the people of 
Hawaii and of the Pacific military commands for such protection. 
While the public may be concerned about the system only when a 
destructive wave is imminent, it requires constant work and vigilance 
to keep such a far-flung and seldom used organization ready for in- 
stant action in time of need. 

Subsequent to these successful alert actions, the Bureau computed 
travel time charts to Neah Bay, Crescent City, San Francisco, San 
Pedro breakwater, and La Jolla to facilitate estimates of seismic sea 
wave arrival times on the west coast. 

Another phase of the overall oceanographic research program to 
be considered is the study of sedimentation, particularly as it relates 
to our coastal areas. Continual changes are occurring in the sub- 
merged lands of coastal areas. Areas of sedimentation and shoaling 
require resurveys for up-to-date charting. But in addition to proper 
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charting of these marginal areas, there should be concurrent studies 
to determine causes and methods of correction. In many areas con- 
siderable funds are expended each year by the Government in 
dredging and maintaining navigation in the main shipping channels, 
Additional studies of these marginal lands as they relate to the total] 
natural resource potential of the Nation should also be concurrently 
undertaken. A comprehensive oceanographic oe should in- 
clude the collection, compilation, and analysis of basic data on sedi- 
mentation in these coastal areas. 

I have dealt almost exclusively with the more practical phases of 
oceanography ; those visible phases which affect our everyday living, 
There-are many other areas which must be considered in any compre- 
hensive oceanographic program. Among these are such areas as heat 
and moisture exchanges between the oceans and the atmosphere, for 
such transfers affect our weather. Also to be considered are the 
heat = between the oceanic waters and the underlying earth 
mantle. 

The deep sea current information, which has been mentioned before, 
is vital in the study of bulk water transfer, which in turn affects the 
supply of rage or fish food. This in turn affects the commercial 
supply of fish. The interrelationship or correlation between meteor- 
ological phenomena and ocean currents is a matter for intensive study. 
I am sure you all remember the exceptionally warm waters along the 
California coast a year ago which in turn brought new species of fish 
in great abundance to our coastal waters. Oceanographers of the 
Coast and Geodetic Survey traced this phenomenon to a sustained 
change in offshore wind patterns for several months which in turn 
changed current patterns of ae standing. The result was warmer 
water and a superabundance of fish. 

The subject of oceanography is most interesting, and one which 
has many facets. This is only natural considering that it deals with 
the oceans, covering about three-fourths of the earth. 

Mr. Mitier. Admiral, I want to thank you for that statement. It 
is a very fine one. Time is rather running out on us. There area 
lot of questions which we would like to ask. 

We might induce you to come back again. 

Do you feel that there is a need at this time for a study of the 
kind that this committee is undertaking to try to coordinate, correlate 
and investigate this field ? 

Admiral Karo. Well, as I mentioned in my prepared statement 
here, oceanography, of course, goes hand in hand with our own more 
prosaic work of charting, and we have always felt that we should 
make these oceanographic investigations not only for our own need 
but for the need of the public in general. 

I might mention that last week, just a week ago today I believe, 
there was a meeting in the Pentagon of the various interested agen- 
cies and they have established a committee which will study the 
problem of correlation of effort and to come up, I believe, with a 
coordinated program. 

Mr. Mituer. We hope to have members of that committee before 
us at the proper time. 

We want to confine our initial efforts to those people with whom 
we are well acquainted and who know the work of this committee. 
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Admiral Karo, Yes, sir. 

Mr. Miter. I have no further questions. 

Do you have any questions, Mr. Pelly ? 

Mr. Petiy. I have no questions. 

Mr. Mutter. Mr. Curtin ? 

Mr. Curtin. No, sir. 

Mr. Mutter. Mr. Chairman, excuse me. You are hidden over there. 
You should be here where I can see you. 

The CuHatrman. This is an interesting subject. I came here to 
hear about something that I know very little about. 

Do I gather from your statement that if there were united in one 
agency a broad expansion of the subject before this subcommittee 
that it should be placed in the Coast and Geodetic Survey ? 

Admiral Karo. No, sir. I did not mean to leave that impression, 
Mr. Chairman. I merely meant in this statement to point out that 
it is a subject with which we have dealt ever since our existence, that 
we have competence in it and have realized the importance not only to 
the national economy but to the defense effort, and it is a subject 
which I think bears very close study and implementation if we are to 
get the most of it. 

The CuHarrman. That was the reason I asked you that question. 
It appears that somewhere along the line there must be a correlation 
of the various agencies that participate in oceanography. 

Admiral Karo. I feel that the interested agencies will come up 
with perhaps a coordinating committee to be sure that there is no 
duplication. 

The Caarrman. Who is going to head up the coordinating commit- 
tee? Under whose jurisdiction would they be? 

Admiral Karo. I would say that that would perhaps be up to the 
Congress to decide who would have the overall FeaponeiliAy. 

The Cuairman. While I had the opportunity I wanted to ask you 
the question. 

Admiral Karo. That is right. I mean the problem isso big. I cer- 
tainly do not mean to leave the impression that I wanted to master- 
mind it at all. 

The Carman. Who is better qualified then, from the background 
and history of your agency? What other agency is better qualified? 

Admiral Karo. Modesty forbids my answering that. 

Mr. Miter. I was going to say this, Mr. Chairman. 

Is this not correct, Admiral: You pointed out that there were 
three basic phases ? 

Admiral Karo. That is right. 

Mr. Miniter. You are dealing with physical oceanography and 
that is the one in which you claim proficiency. If we wanted to go 
into the biological phase of it, I think you would be the first to say 
that your agency has no interest or competency ? 

Admiral Karo. In other words, I do not advocate anything like 
that because it would mean that to really have competency in it you 
would have to build duplicate facilities. 

I think there are enough private and Government facilities avail- 
able so that we can get on with the job if it is properly coordinated. 

Mr. Miter. There is no question that you can coordinate the physi- 
cal oceanography along with biological oceanography without coming 
in conflict with the work of the Fish and Wildlife Service ? 
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Admiral Karo. That is correct. I must in all fairness mention the 
Hydrographic Office of the Navy. Our main work has been concen- 
trated along the U.S. coastal waters and territories and_possessions, 
whereas the Navy, by its responsibility, has taken off where we left 
and gone into the foreign areas. 

Mr. Miter. So that, in our own governmental setup there is no 
conflict ? 

Admiral Karo. That is correct. 

Mr. Miuxier. But we do want to coordinate these and dovetail them 
so that the data collected by you, the data collected by the Hydro- 
graphic Office, the data collected by the Fish and Wildlife Service, 
the data in which the Maritime Administration may be interested, 
can all be used to supplement one another and to build the complete 
structure or to help solve this very intricate problem that presents 
itself hidden by the surface of the sea. 

Admiral Karo. That is correct, sir. 

I might add that our relationship with the Hydrographic Office 
has been one of very close coordination. 

In fact, a few years back we undertook along the coastal waters 
of the east coast of the United States a detailed oceanographic inves- 
tigation program for them which was of a classified nature. We also 
have one of our ships now which has been operating under contract 
with the Navy on the west coast of the United States and the South- 
west Pacific in another classified project so that there has been no 
duplication between our efforts and those of the Hydrographic Office. 
We get together and decide which is the best method of approach. 

Mr. Miuier. You are in the process of getting a new ship now, are 
you not? 

Admiral Karo. We have one being built in San Diego; yes, sir. 

Mr. Miter. I know you have read this report of this committee, 

Admiral Karo. Yes. 

Mr. Miter. Do you subscribe to the thesis that we need more 
people skilled in the sciences, grouping them all? 

Admiral Karo. I would say that that is right along with our gen- 
eral emphasis on all things scientific in our education, and in our en- 
deavors today that the technology has advanced to the point where 
we must have more and better skilled people. 

The number required would depend upon the amount of implemen- 
tation if any that Congress, after its complete study, determines 
should be made, but I think we all know that when we try to recruit 
people in these certain fields, oceanography, mathematics, geodesy, 
that there are just not enough to go around. 

Weare continually being called upon to furnish people that we have 
trained, part of our own organization, for specific jobs in other 
Government services on loan or they hire them away from us. 

Mr. Miter. I know that this is a question that perhaps you can 
answer because of your close association in this field at the time of 
the war. In the event of an emergency, would there not be a demand 
for these people that we could not fill right now ? 

Admiral Karo. Well, I think before we get into an emergency we 
ought to have a lot of this material at hand and digested because that 
is one of the things that we hope will come out of this oceanographic 
study, particularly in the research angle. One is how are we going 
to look through the water and see the enemy as it approaches? 
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I think that has been brought out by a special committee of the 
other Congress that put out a report on undersea warfare last year. 
It is a problem that has a very great value to the economy of the 
country in the development of marine resources and also in its defense 
ture. 
ar Miter. I may say that the Commission on Fish and Game of 
the State of California has made some studies on atomic waste, the 
disposals that have disturbed them, and are still disturbing them. 

Are you familiar with some of those? 

Admiral Karo. I know in general the problem as to the pollution of 
our streams and if we put it out to sea we have to be sure that we put 
it where it will not come back in and adversely affect our seaside 
economy. 

Mr. Minter. I am told that in some of the early packing of this ma- 
terial surrounded by concrete that was supposed to carry it to great 
depths that in cases it has been known that these would burst before 
they got to these depths and could release isotopes into these fish- 
ing waters. That is oe is it not? 

Admiral Karo. That is correct. We are discussing a program with 
the Atomic Energy Commission as to shore depths where we can get 
our divers down to, say, 100 feet, to get photographs of these packages 
tosee what happens and to see whether the drift of the sand will cover 
them up or whether they migrate. It is most important that we come 
back year after year to check on that phase and to see whether there 
has been any radioactive leakage. Thatentails the ability to get in the 
same spot. That has been our business to know where we are at at sea. 
You have to know precisely if you are going to check these atomic 
waste disposal areas. 

Mr. Oxtver. Mr. Chairman, I hesitate to prolong this but I have a 
brief question which I would like to ask the Admiral, if I could, 
please. 

Mr. Miter. Go ahead. 

Mr. Oxtver. The question is this: It occurs to me that you sug- 
gested that there has been some calling together of a centralized group 
—s the various agencies of Government interested in this 
subject. 

Admiral Karo. Yes, sir. 

Mr. Ottver. That has been rather recent, has it? 

Admiral Karo. Yes, sir. A week ago today Admiral Bennett, head 
of the research in the Navy, had a group together of those who had 
an interets in oceanography, and we discussed the report, and then a 
smaller working group was appointed to go into the problem in a 
more specific manner. 

Mr. Oxtver. Does this take in all of the agencies of Government 
interested in the subject? 

Admiral Karo. Mentioned in the report, yes. 

Mr. Outver. From all angles? 

Admiral Karo. As far as I know; yes, sir. 

Mr. Outver. That particular group has no authority to move ahead 
as far as expansion is concerned ? 

Admiral Karo. No, absolutely not. No one has any authority to 
move. 

Mr. Murr. This is just a discussion group? 
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Admiral Karo. That is right, to try and correlate any planning. 

Mr. Mixer. Counsel ? 

Mr. Drewry. Admiral, I have just one question to follow up on 
something you said earlier. You mentioned that you are engaged 
in the physical oceanography, that there are other groups in the 
biological and geological, and that you have worked very closely with 
the Hydrographic Office. 

As I understand it, each branch of this science goes hand in hand 
with others? 

Admiral Karo. There is a gray area there. One spills over into 
the other. 

Mr. Drewry. You are a Government agency. How have you been 
working on the problem of getting the maximum use out of facilities, 
for instance, by coordinating with other agencies with your coast 
survey work? The Hydrographic Office has its problems in the deep 
oceans. Woods Hole is looking at commercial fisheries. 

Is there an interchange of personnel or when you go on a survey 
mission are there provisions either through informal or statutory 
arrangement for one or more scientists from another group to go witk 
you? 

Admiral Karo. Normally there has not been; no, sir. In the mat- 
ter of gathering the bottom specimens and water specimens and so 
forth, we have many times on a specific project bottled those up and 
sent them to Scripps Institute for analysis there. 

A few years back, we were working on agreement with the Bureau 
of Fisheries and then it was dropped and I understand later that 
they made some sort of a contract with, I believe, the Department of 
Oceanography and Fisheries of the University of Washington in 
Seattle for work. 

But I feel that with this emphasis that is being put on oceanography 
and all things connected with it, that a coordinating committee will 
obtain fuller use of the facilities that each of us has so that they can 
really get more out of our efforts. Because the cost of any of these 
operations is in getting to the spot, the cost of your ships, and over- 
head, I feel that we should use the equipment when it is there to the 
maximum. 

Mr. Drewry. That was one of the main features about the hear- 
ings we had last year involving the atomic icebreaker which was to 
be a Coast Guard facility and not only for breaking ice and not only 
for military preparedness work with the Navy but much emphasis 
was placed on the availability of that type of facility for scientific 
work which would, of course, bring people in from other agencies. 

There was no difficulty discussed but on the other hand it was not 
too clear just what kind of arrangements might have to be made by 
new legislation or otherwise to provide for that coordination. 

Admiral Karo. I do not believe that legislation would be needed 
for coordination. In fact, I remember back in about 1949 or 1950 
on one of the ice breakers up in the Arctic that they put some of our 
technicians aboard to help them position it out there and to get some 
of the information they were after, and that we have a servicing 
agreement with the Navy on servicing EPI equipment that they use 
on some of their special projects so that, the matter of coordination, 
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I think, is just the will to coordinate and I believe that, with the 
emphasis that has been placed on oceanographic information, every- 
body will cooperate much more closely because they realize the neces- 
sity of it. The field is so big and there is so much to be accomplished 
that it would be foolish not to do all that we can by cooperating with 
each other. 

The Cuarrman. Will you yield, please ? 

Mr. Drewry. Certainly. 

The CuHarrman. Much stress has been given by the previous witness 
of additional ships for scientific study. 

You were authorized two new ships, were you not? 

Admiral Karo. Yes, sir. 

The CuamrmMan. And you say you are only building one? 

Admiral Karo. Yes, sir. 

The Cuarrman. What is the matter with the other ship? 

Admiral Karo. Well 

The Cuarrman. All this stress is being put on the need for addi- 
tional ships to make this study by this group which has just made this 
interesting report on the need of oceanography, and then we have the 
retirement of a ship, and this question can be fairly asked: Evidently 
there was not sufficient effort by the administration in the Bureau of 
the Budget to grant you the money for the two ships? 

Admiral Karo. Well, of course, that ship was authorized and the 
construction on the one started about 2 years ago. 

Of course, this report and the emphasis on Loner was not 
made apparent until just recently, long after the present budget cycle 
and the bills were formulated that are before Congress now. 

The Cuarrman. Do you have a request in the deficiency appropria- 
tion or in the new budget ? 

Admiral Karo. That would depend, as a result of what this study 
comes out with, as to what the administration policy would be. 

The CuarrmMan. Do you have a request in for the new funds? 

Admiral Karo. This year; no, sir. 

The Cuatrman. Then this committee has done its part in trying to 
furnish the proper number of ships, to increase the number of ships 
that are needed and authorized ? 

Admiral Karo. Well, I say that authorization came before this em- 
phasis came along. We are working on a new program. 

The Cuarrman. The committee was then a little ahead of the light 
that has been thrown on this subject now ? 

Admiral Karo. That is correct, sir. 

The Cuarrman. That is all. 

Mr. Miter. We thank you very much, Admiral. 

I hope that this is not the last time we see you here. 

As things develop we may want to see you again. 

Admiral Karo. It will be a pleasure to be here, sir. 

Mr. Miter. Perhaps at a later date you might come back. 

Do you have this equipment in Washington that we could see? 
Maybe some of the members of the committee would like to visit some 
of the installations. 
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Admiral Karo. We would be happy to have you come and see the 
office and how we make the charts. 

The equipment itself is not in Washington. 

Mr. Mitter. Thank you very much. 

Admiral Karo. Thank you, Mr. Chairman. 

Mr. Miter. The subcommittee will now adjourn. 

(Whereupon, at 12:15 p.m., the subcommittee adjourned, subject 

to oe call of the Chair.) 
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TUESDAY, MARCH 10, 1959 


House or REPRESENTATIVES, 
SPECIAL SUBCOMMITTEE OF OCEANOGRAPHY, 
OF THE COMMITTEE ON Mercuant MARINE AND FISHERIES, 
Washington, D.C. 

The subcommittee met, at 10 a.m., pursuant to adjournment, in 
room 219, Old House Office Building, Hon. George P. Miller (chair- 
man of the subcommittee) presiding. 

Present: Representatives Bonner (chairman), Miller, Dingell, 
Lennon, Flynn, and Pelly. 

Staff members present: John M. Drewry, chief counsel, and William 
B. Winfield, clerk. 

Mr. Minter. The committee will be in order. 

This morning we are privileged to hear from the Coast Guard and 
the Maritime Administration. We had also programed the Navy for 
this morning but our schedule became filled and we have decided to 
postpone heari ing them until next week. 

I also understand that we have Dr. Schaefer with us, who is a 
member of the Committee on Oceanography. 

Doctor, I hope that before we get through, although it is rather 
short notice, that we will be able to talk to you and hear a bit from 

ou. 

The first witness will be Vice Adm. A. C. Richmond, the Com- 
mandant of the Coast Guard. 

We are very happy to have you here, Admiral, because we know the 
very extensive work that has been done in some phases of oceanography 
by the Coast Guard. Our hope is that we will be able to expand some 
of the activities in which you are now engaged. 


STATEMENT OF VICE ADM. A. C. RICHMOND, THE COMMANDANT, 
U.S. COAST GUARD, ACCOMPANIED BY REAR ADM. JAMES A. 
HIRSHFIELD, ASSISTANT COMMANDANT, U.S. COAST GUARD 


Admiral Ricumonp. Mr. Chairman, at first I would like to apolo- 
gize for the fact that I do not have copies of my statement which was 
just recently prepared. I would like to read it into the record. 

I would also like to mention that I brought with me the Assistant 
Commandant, Admiral Hirshfield, who is here in case there are 
questions. 

Mr. Muter. I am very happy to see Admiral Hirshfield. The last 
time I saw him was under different circumstances on Oahu last 
September. 

Admiral Ricumonp. Mr. Chairman, in appearing here this morn- 
ing, I should like to emphasize to the committee that in testifying on 
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the subject matter which is the prime concern of this special subcom- 
mittee, the Coast Guard has not had the opportunity to devote any 
great amount of study or thought to the requirements of the Coast 
Guard in this field, or to the place that the Coast Guard might take 
in the development of the subject matter. Therefore, anything that I 
may say is, I confess, a very superficial review of what is admittedly a 
very broad field, and that a more detailed study by the Coast Guard 
might develop areas of research in the field of oceanography that would 
be of particular value to the Coast Guard in the discharge of its duties, 

At the outset, I am sure this committee recognizes that the Coast 
Guard is a service organization discharging specific statutory duties 
laid down by Congress after careful review of those duties by the Mer- 
chant Marine and Fisheries Committee. Therefore, in the past it has 
been customary and mandatory to limit research in any field to those 
areas that could specifically lead to the more efficient and economic dis- 
charge of the specific statutory duties imposed by Congress. Even in 
using the word “research” I am using language loosely because, in 
fact, the Coast Guard, through its limited size, has been precluded 
from engaging in pure research. Personnel and budgetary limita- 
tions geared to day-to-day operational efficiency have been an effective 
bar to such endeavor. We have, in recent years, developed in our 
corps a small group of personnel engaged in activities allied to re- 
search work, but in order to make the distinction between pure re- 
search and the work carried on by this personnel, we have referred to 
our activities in this field as testing and development rather than re- 
search. This may appear to be a very fine distinction in semantics, 
bu the concept has been that basic research must be left to others and 
we merely take the results of their efforts and through testing, de- 
velop these items for our own better use, always keeping in mind 
that those things tested must generally be an extension of our statu- 
tory duties. 

Oddly enough, the only field in which we have probably approached 
true research is in the area of oceanography, the matter of principal 
concern to this committee. This has come about, I would say, largely 
because of our being charged with the duty of maintaining the inter- 
national ice patrol. We recognized over 30 years ago that the proper 
and efficient discharge of this responsibility required more knowledge 
on the part of the officer in charge of the ice patrol than the mere 
locating and counting of the icebergs in a given area during the ice 
seasons. We therefore undertook to train a limited number of our 
officers in oceanography, and this practice has been continued to date. 
We also maintain on our rolls a civilian oceanographer, and have had 
his services available for a number of years. 

As part of the program of conducting the ice patrol, we have 
through the years, particularly since the war, authorized a number of 

ostseason, and occasionally preseason, cruises to make studies of the 
abrador currents as well as the areas around Greenland where the 
bergs that constitute a menace in the shipping lanes are generally 
calved. The result of these cruises, as well as the report on the con- 
duct of the ice patrol, is a matter of public record which has for years 
contributed to the general knowledge in the field of oceanography. 

The small staff that correlates and prepares this information, fol- 
lowing the actual gathering of it, is located at the Woods Hole In- 
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stitute, so there is a very fine correlation between what we are doing 
in this field and the general work of the Woods Hole Institute. It 
may also be a matter of interest to this committee to know that the 
first officer trained by the Coast Guard as an oceanographer was, after 
retirement, the director of the Woods Hole Institute for 5 years. 

In addition to the above, during the years following the war a num- 
ber of our officers have become quite interested in, and in many in- 
stances on their own made a considerable study of wave motions pri- 
marily for the purpose of analyzing the effect of wind and sea, and 
arriving at the most desirable heading to land an airplane in the un- 
happy circumstances where it is necessary to ditch a plane at sea. In 
this particular field, I would suppose that these officers might well 
have wished for a more exhaustive means of pursuing their studies, 
even to the point of actually researching this activity. Due, fortu- 
nately, to the rather infrequent number of times when the problem 
of ditching an airplane, commercial or otherwise, arises, and the fact 
that in these cases the circumstances may dictate arbitrary considera- 
tions on the pilot in choosing his ditching heading apart from the 
wave motion, the Coast Guard to date has not seen the wisdom, nor 
could it afford to conduct a full-scale research study into this prob- 
lem, even though, as I say, it has been a matter of considerable in- 
dividual study by a number of officers of the service engaged in search 
and rescue. I mention this phase as one that, as the committee con- 
tinues its study, it may want to pursue further. 

One other area in which the study of oceanography might offer 
direct benefits to the Coast Guard in the application of its statutory 
duties arises, it appears to me, in the matter of oil pollution of our 
coastal waters. is the committee is aware, for a number of years 
many of our coastal areas have been plagued by deposits of oil on 
their beaches. Such deposits are not only harmful to the fish, shell- 
fish, and bird life, but can be exceedingly annoying to the many 
bathers along our shores. The beaches along the Florida coasts are 
a particular example of this. The source of this oil can usually not 
be traced directly to its source, though the general consensus of 
opinion is that it stems from the pumping of bilges, particularly of 
tankers, at sea. In fairness, I should say first, so long as the vessel 
is outside of the territorial waters of tthe United States, there is no 
offense against the laws of the United States, and secondly, that the 
companies engaged in transporting oil have fully cooperated in at- 
tempting to minimize this problem by issuing stringent orders against 
the practice of discharging bilges in areas where the sludge deposits 
would in all probability be thrown up on the beach. 

In addition, the oil companies have even employed a special in- 
vestigator to patrol certain beaches with the idea of tracing the source 
of oil, insofar as practicable, and attempting to find a solution to the 
situation. It is possible that if the law were broadened to make it an 
offense to discharge bilges in an area where the normal trend of ocean 
currents would be likely to deposit the sludge on the beaches, and 
the prosecution provisions eased to permit the assessment of a penalty 
or prosecution without the necessity of actually witnessing the dis- 
charge of oily bilge water or ballast, as is presently the case for 
effective prosecution, research in this area could be well justified. 
However, it seems to me it would be fruitless to spend funds in re- 
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searching the current and wind effect on the drift of sludge oil unless 
the enforcing agency could do something effective to prevent the dis- 
charge of the oi] even though the point of discharge was outside the 
limits of the territorial waters of the United States. 

Before closing, I think I should mention the recent report of the 
Committee on Oceanography of the National Academy of Sciences- 
National Research Council, of which I am sure this committee is quite 
conversant. It is, as you are aware, a most comprehensive report, 
and certainly anyone who is interested in the sea and maritime mat- 
ters could not do less than applaud the objectives set out therein. I 
would like to emphasize, however, that even the National Academy 
recognized that such research as it set as the objective should be allied 
to the agencies named in the report through the statutory responsi- 
bilities of those agencies. 

For example, under “General Recommendations,” they stated, in 
paragraph 3, that— 

The United States should expand considerably its support of the allied marine 
sciences, particularly in the areas of military defense, marine resources, and 
marine radioactivity. 

They go on from that point and find that the Navy, in the interest 
of national defense, should bear a considerable portion of the overall 
costs, and I quote their language from paragraph 4: 

The Navy should sponsor completely all military research and development 
operations. 

They recognize, further, that in the matter of deep ocean surveys 
the Coast and Geodetic Survey, which has a statutory responsibility 
in this area, should contribute its share. They go further and say 
that the Bureau of Commercial Fisheries should finance the greater 
part of the recommended ocean resources program. They find that 
the Atomic Energy Commission should finance the major part of the 
program dealing with the problems of radioactive contaminations of 
the ocean. 

I mention this to emphasize what I said at the earlier part of my 
statement—that any research that the Coast Guard should recommend 
must be properly contributive to the discharge of our statutory duties. 

With respect to the study conducted by the National Academy of 
Sciences, the Coast Guard did not know that this study was going on, 
nor were we consulted as to this particular report. ‘Therefore, for 
the Coast Guard to come before you now and suggest areas of responsi- 
bility for research not already covered by this very exhaustive report 
is almost presumptuous. This is not complacency on our part, but 
I think that we must accept that the report of the Committee is ex- 
haustive, very carefully thought out, and, as I have indicated, tied 
to the specific statutory requirements of certain agencies of the Gov- 
ernment. I would presume that the Committee was definitely aware 
of the Coast Guard’s activities, and, rightly or wrongly, discounted 
any contribution that we might make. Certainly, insofar as the 
report is concerned, we are only incorporated by indirection. 

In paragraph 4 I find this statement: 

Other agencies should take responsibilities for certain aspects of the pro- 


posed program, particularly the Public Health Service, the Geological Survey, 
and the Bureau of Mines. 








OCEANOGRAPHY IN THE UNITED STATES 63 


On the assumption that we come under the heading of “Other Agen- 
cies,” I can assure this committee that we are prepared to take responsi- 
bility for such parts of the program that might well belong to us 
under our present statutory responsibilities or in such other areas that 
the Congress might decide properly fall within our jurisdiction. 

The only specific reference to the Coast Guard in the report is in 
paragraph 9 under “New ships for research, development, and survey- 
ing,” where it states that— 

Research ships operated by private institutions like those operated by the 
Navy, Coast Guard, and the Coast and Geodetic Survey should be exempt from 
those existing legal requirements for living accommodations, safety, and the 
licensing of crews, which are practical and sensible only on large merchant ships. 

Aside from the inclusion of the Coast Guard at this point, only as 
an example, I might suggest that as the work of this committee 
progresses, you may, as members of the Merchant Marine and Fish- 
eries Committee, care to consider this recommendation very seriously 
with the idea of modifying certain sections of title 46, United States 
Code, to implement this recommendation. Without prejudging the 
question unless some such exemption is incorporated in law, the 
chances are that vessels operated by private institutions could well 
be in difficulty with the statutory requirements as implemented by the 
Coast Guard. 

In closing, I would like to say that the Coast Guard stands ready 
under statutory authority authorizing cooperation with other agen- 
cies to do anything practicable to further any research program 
adopted either on the basis of the Academy of Sciences Committee 
report, or on the work of this subcommittee. Such cooperation could, 
as indicated, be extended by carrying out assigned tasks in our own 
behalf or as in the case of the ocean stations providing a medium of 
transportation and a platform for scientific personnel to perform their 
observations, as we currently do for Weather Bureau personnel on 
the stations just mentioned. 

Thank you very much, Mr. Chairman, for the opportunity to pre- 
sent these statements. 

Mr. Mitirr. Thank you very much, Admiral. I want to thank 
you for a very fine report on this subject. I know that the Coast 
Guard is ready. 

May I say that many of us found this report of the Academy of 
Sciences a very challenging ae 

Now, we realize that presently there are certain statutory limita- 
tions as to what the Coast Guard, what the Maritime Administration, 
what all of those agencies that come under the jurisdiction of this 
committee can do with respect to this work. On the other hand, our 
objective in calling representatives of all of the agencies before us is 
to find out what your work is, what you have done, what the poten- 
tionals of the organization are, and then I believe it is going to be 
put to us to determine whether or not we should recommend legisla- 
tion that would implement the carrying out of some of the objectives 
or perhaps other objectives that may develop during the course of the 
hearings. I think it speaks well that you, in your remarks, very 
definitely point up where the Coast Guard, although unofficially, has 
met a challenge because this challenge was something new since the 
law creating this old and honorable agency was written into the stat- 
ute books and last amended. 
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You speak of the unofficial study made by members of the officers 
of the Coast Guard recognizing a very vital problem of determining 
the wave action as a part of sea rescue work. This is a very fine 
thing that perhaps this committee should get into and say, “Has 
enough been done in this field? Should we do more in this field?” 

I think the very fact that one of your officers, after leaving your 
service, could head up such an institution as Woods Hole indicates 
the great potential capability of the Coast Guard to do a great deal 
of work in this field. 

Where we are going to divide the work, where we are going to de- 
fine what must be done, where we are going to get the money to do 
it are some of the things that the subcommittee must seek to answer, 

The work of the Ice Patrol is of great importance. If we get an 
atomic icebreaker, as we hope to do, surely it would play a great 
part in the studies in the future. 

Do you think so? 

Admiral Ricumonp. I would say such an icebreaker very definitely 
would. There is no question that it would particularly in the arctic 
region, which is all a part of the overall subject of oceanography. 

r. Mruuer. I do not know a thing about currents but it just seems 
to me as a layman that a thorough knowledge of the oceans in the 
—— and Antarctic must be very pertinent to that subject, are they 
not 

Admiral Ricumonp. I think the chairman will remember that last 
year when we had the hearings on the atomic icebreaker bill that one 
of the witnesses appearing before this committee was a retired officer 
of the Coast Guard, Admiral Thomas who has, largely on his own, 
contributed quite a great deal to, you might say, the study of arctic 
conditions. e was in command of our icebreakers and, because he 
had a particular penchant for that type of research, he did it on his 
own as an extracurricular activity because the vessel was not engaged 
in scientific research but in operational commitments. On his own 
he has gone forward with his studies and, of course, he would be quite 
an enthusiastic witness, I might mention, because he has tried to con- 
vince me over the last several years that we should send our icebreakers 
into the ice carrying scientific crews from private institutions and 
otherwise, which we would be very happy to do except for the fact 
that our icrbreakers are very busy on official commitments and opera- 
tional commitments and we cannot spare them for that purpose. 

He feels that there is a tremendous amout to be done, particularly 
in the Arctic as well as the Antarctic. 

Mr. Miter. I believe that your testimony today sums up the fact 
that. maybe we should expand the activities of the Coast Guard to 
give you some responsibilities and money to carry out the work in 
this field. 

You would not object to that ? 

Admiral Ricumonp. No; I certainly definitely would not. 

Mr. Miuier. Should we perhaps have some governmental commit- 
tee at this time composed of representatives from those agencies of 
Government to try to correlate and evaluate the activities of the sev- 
eral agencies and try and bring out some lines of demarcation and 
assign specific duties which would then be brought to the Congress to 
have enacted into law to expand and bring this work about more 
quickly ? 
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Admiral Ricumonp. Well, I would hesitate to give a direct answer 
because anything I would say now would be purely curbstone. It 
does seem to me, after reviewing the report which has been put out 
by the National Academy of Sciences group and looking at the work 
that I think is before this subcommittee, that at some point there is 

oing to have to be a coordinating agency. I would not like to say 
just what that coordinating agency would be but feel that these ob- 
jectives cannot be accomplished without some coordinating agency or 
group having the responsibility for carrying the objectives forward. 

I would not want at this point to venture an opinion as to who or 
what or how that would be done, but I think that your committee, sir, 
if I may suggest, is going to have to consider that very, very carefully 
to this extent: that I feel that the big gap, as I see it now, is in assur- 
ing that this program, assuming that it was accepted as any program, 
whether it is the program as set forth in the committee or modified up 
or down moves forward as a coordinated effort and not by fits and 
starts as any particular agency that is able to obtain funds or to 
implement a part of a program. 

I think at the very inception of the thing that it must be a very 
coordinated effort and, from experience in ets of a number 
of years in obtaining budgets and implementing a thing like this, it 
cannot be done, I believe, by individual agencies operating on their 
own. 

Mr. Mitter. Do you feel as one who knows the sea and loves the 
sea that we have been perhaps negligent in not doing enough in this 
field in the past ? 

Admiral Ricumonp. Of course “negligent” is a harsh word, sir. 
Let me put it this way, sir. I think we know very little about the 
sea. I think what we know about the sea is most superficial. It has 
been brought to the fore very forcibly in the last few 7 largely 
by the Navy in their underwater sound experiments and that sort of 
thing. 

Thirty or forty years ago, the only interest in water was that it was 
a means of transportation. We knew that there were great depths but 
had very little knowledge of what the waters contained. 

Mr. Miter. Mr. Pelly. 

Mr. Petxy. I have no questions. 

Mr. Miter. Mr. Lennon. 

Mr. Lennon. Mr. Chairman. 

Admiral Richmond, I came in a little late after you had already 
gotten into your statement. 

Did I understand you to say that the Coast Guard did not know of 
the study being made by this committee until the report was made? 

Admiral Ricumonp. Well, we, of course, did not contribute. 
Frankly, if it was called to my attention when it started it certainly 
escaped my memory. We had no relation to it. I will put it that 
way. 

Mr. Lennon. You, of course, have read the report and particularly 
the general recommendations and the specific recommendations of the 
report. Are you inclined on the basis of those general and specific 
recommendations to agree in substance that we ought to project into 
the future a serious study of this problem, if we can call it a problem? 

Admiral Ricumonp. I do not think there is any question about it 
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and I so stated in my statement, sir. I do not think that anyone can 
quarrel with the objectives as set out in the report, sir. 

Mr. Lennon. Has the Coast Guard, over any reasonable period of 
time, in the last 5 or 10 years recognized the need for such an objec- 
tive study as this? 

Admiral Ricumonp. Well, the objective study is in general terms, 
I have pointed out in my statement the Coast Guard has in its own 
right been limited. We have thought only in terms of how it would 
serve the Coast Guard in the discharge of its duties. 

Mr. Lennon. It is your thinking, certainly, that in the future this 
committee or whatever committee has the legislative jurisdiction over 
this overall problem and its many facets would have to think in 
terms of a coordinating committee of Government agencies affected 
by such a survey ? 

Admiral Ricumonp. I can see no other answer to it myself, sir. 

This is not in criticism of the report, but in the actual operating 
procedure of how you would implement this report there are a 
great many gaps in how it is going to be worked out, sir. 

Mr. Lennon. Do you believe that the Coast Guard would be inter- 
ested in participating to any appreciable degree in such a program 
as has been indicated by the report of this committee ? 

Admiral Ricumonp. I do not think there is any doubt about it, 
sir. As I have indicated, in one way we are already in the field; 
true, in a very limited way. It is a very small part but I think that 
the studies that we have made in the conduct of this ice patrol and 
in performing a better ice patrol have already contributed to the 
knowledge of oceanography. 

Mr. Lennon. That is the very reason that I was a little bit sur- 
prised to hear you say that so far as you knew the Coast Guard had 
not been brought into this study by this committee. Naturally, in 
my limited knowledge, I would think that your organization or 
agency would be the first one that I would want to contact to get the 
background of your knowledge and experience and experiments that 
had been made over the period of years even though limited. 

Admiral Ricumonp. Well, as I have also indicated, such informa- 
tion as we have been able to gather in our rather limited research 
are a matter of public record and all of the members that sat on this 
committee were, I am sure, fully conversant with those reports. 

Mr. Lennon. Would you be willing to assign someone in your 
Department to give some study to the type of committee and as to 
what agencies should be represented on the coordinating committee 
for this subcommittee’s consideration ? 

Admiral RicoMmonp. I agree with you that that has to come if we 
are going to do anything about it. We have to have a coordinating 
committee at the top level representing these affected agencies. 

Mr. Lennon. Would you be in position to assign someone in your 
staff the study of it so that you can make recommendations to this 
committee as to what agencies would be included in an overall 
coordinating committee ? 

Admiral Rieaceeb. Certainly, sir. 


Mr. Lennon. And give some background material as to why you 
think that those agencies ought to be brought into this committee? 
Admiral Ricumonp. We can do that very readily, sir. 
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Mr. Lennon. I think that is all. 

Mr. Miter. Mr. Flynn. 

Mr. Fiynn. I have no questions. 

Mr. Mitier. Counsel ? 

Mr. Drewry. Admiral Richmond, as I understood your colloquy 
with Congressman Lennen, the coordinating committee that was being 
discussed was something in the nature of a personal group, but is it 
not true that at the present time there is presently in being an in- 
formal or interdepartmental group that is representing the various 
agencies that are concerned with different facets of this subject? 

Admiral Ricumonp. Yes. 

Mr. penne Are you the Coast Guard representative in that 

oup 

Admiral Ricumonp. Yes, sir. 

Mr. Drewry. Who is the Chairman or Director? 

Maybe someone else can answer it. 

Did I understand that Dr. Reichelderfer, of the Weather Bureau, 
is the Chairman ? 

Admiral Ricumonp. It might be, sir. I would have to check. 

Let me make this point: that this interdepartmental committee as 
such, as I see it, is concerned, you might say, with common problems 
or matters of general interest. 

The thing that disturbs me is the mechanics. Assuming that you 
were going forward with any program the mechanics of how you 
were going to be assured that you were going to budget for it and 
run it and control it, not talking about setting the type of program 
and that sort of thing, but things just do no run themselves. That is 
the type of control that I think has to be very seriously considered. 

Mr. Mitter. Being in the Department of the Treasury, we realize 
how you are much more conscious of the difficulty of getting a few 
dollars than anyone else. 

Admiral Ricumonp. I do not think it is only that, sir. 

As you know, I think it was a week ago Monday there was a meet- 
ing of representative agencies at which the Coast Guard was present 
to discuss this particular program. I did not attend. I had a repre- 
sentative there but I understand that the general reaction of all of 
the parties who attended, and maybe I am stating this incorrectly, 
was a bit of confusion as to how do we go or where do we go from 
here, because, as I say, particularly from the budgetary aspect, it is 
one thing to say that the Navy or some other agency shall contribute 
30 percent of the thing and at the same time to get a definite commit- 
ment from the Navy that they are going to be able to contribute 30 
percent against it. 

Mr. Drewry. The point I was leading to, Admiral, was that at this 
stage it is very early for all of us. As I see our program here with 
this committee, we are endeavoring to find out just what is being done 
at present in oceanography and what related fields will benefit from 
it. So that in a sense we are groping too, and after making our 
survey in the field of what is being done, we will then proceed to find 
out how we go from there. 

As I understood, this present more or less informal interdepart- 
mental group was in the administrative level doing a similar thing 
in trading views and putting heads together to see how a program 
can be shaped up. 
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I wanted to know whether you are participating in that group. 

As you say, you knew nothing or were not very fully aware of the 
work of the Academy group and you are an operational service or- 
ganization for the most part, but in view of what is presently before 
us, would you be inclined in your organization to make a review 
of the whole picture and see where not only you might participate 
more but also where work might be done by others which will aid 
you in your work whether it be setting out buoys or charting icebergs 
or whatever ? 

This subject having now come up as a matter deemed to be of con- 
siderable importance, is it not time for the agencies that are in any 
way concerned to make a deliberate determination of what they 
can use or what they need irrespective, in the first instance, of where 
the money is going to come from or who is going to do it? 

Admiral Ricumonp. We certainly can do that. 

As I indicated in my statement, I tried to pull together the im- 
mediate things that I could see both from the report that we presently 
have before us and, as I indicated, a more detailed study on our part 
might develop some others, although I have to confess at this point, 
after going over the report fairly thoroughly, that at the present 
time what I have listed here today are the existing contributions that 
we are making, if you can call them contributions, and the possible 
areas where I feel that oceanographic studies, whether conducted by 
us or others might help us. 

Mr. Drewry. I have one more question. Do you know, offhand, 
whether the Academy at New London carries a course, either required 
or elective, in oceanography ? 

Admiral Ricomonp. We do not, sir. 

Mr. Drewry. Not physical oceanography. 

Admiral Ricumonp. It has been our practice to assign for post- 
graduate work officers, I would say, on the order of about every 2 or 
3 years, and I would have to put this in the record later, to the Scripps 
Institute. I am not sure that they all went to Scripps Institute. 

Mr. Drewry. That would be specialized education. 

Admiral Ricumonp. Specialized postgraduate training of ocean- 
ography with the idea that they would serve as a junior officer and as 
assistant to the officer in charge of the ice patrol, and eventually 
as they progressed in rank we would have an officer who was fully 
capable of being the officer in charge. 

Mr. Drewry. In connection with the ice patrol, the chairman sug- 
gests that we inquire how many officers have been assigned to that 
postgraduate work. 

Admiral Ricumonp. I would have to put it in the record. 

Mr. Mitier. You may supply it. 

Admiral Ricumonp. Iam not sure. I think we have about four or 
five still on active duty. 

Admiral Hirschfield tells me we probably have a dozen still on 
active duty but I would like to correct that if necessary. 

Mr. Mitizr. You may suppiy that. 

(The information referred to follows:) 
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OFFICE MEMORANDUM—U.S. GOVERNMENT 
Marcu 10, 1959. 
To: Commandant. 
From: Chief, Office of Personnel. 
Subject: Officers who have had oceanography training. 


ACTIVE 
Capt. Richard M. Hoyle (1114), Harvard. 


Capt. William P. Hawley (1255), Harvard. 


Capt. Garrett V. A. Graves (1261), Harvard. 

Comdr. Leroy A. Chaney (2684), Scripps Institute. 

Lt. Comdr. Armand J. Bush (3287), Scripps Institute. 

Lt. Comdr. Harry H. Carter (3227), Scripps Institute. 

Lt. Comdr. Peter S. Branson (3444), Scripps Institute. 

Lt. Comdr. Robertson P. Dinsmore (3715), Scripps Institute. 
Lt. Comdr. Rudolph E. Lenezyk (3728), Scripps Institute. 

Lt. Comdr. John E. Murray (3747), Scripps Institute. 

Lt. Richard M. Morse (4450), University of Washington. 


Lt. Peter A. Morrill (4977), University of Washington. 


RETIRED 


Rear Adm. Edward H. Smith, Harvard. 
Comdr. Noble G. Ricketts, Harvard. 
Rear Adm. Charles W. Thomas, Washington University. 

The above are officers who have had special training and does not include 
all officers who have been commander, International Ice Patrol. 

R. M. Ross. 

Mr. Drewry. In connection with the ice patrol, for instance, has 
there at any time been any request from other services or agencies 
that they be allowed to have one or more scientists along during the 
ice patrol season for any type of scientific work? 

Admiral Ricumonp. I will put it this way : If there has been I have 
never heard of it. I do not believe so. 

Mr. Drewry. Do you know of any objection to it? 

Admiral Ricumonp. No; there would be no objection. 

As I indicated in my statement, we have, particularly since the 
war, tried to run, if not a preseason cruise, a postseason cruise, and 
there may have been some observers not connected with the ice patrol 
aboard on that. I would doubt very much that anybody has requested 
to be on the ice patrol itself. Of course, as you know, even in that we 
do not run it as we previously did. In the years when the ice is light 
we may never even send a vessel out on actual patrol. We have a 
vessel standing by but insofar as practical we find that we can more 
efficiently cover the area as a general thing, particularly in a light 
year, by plane so that it is now a combined patrol of plane and vessel. 

I may add just to make the record clear that I would say most of 
the contribution to the science of oceanography has come from the 
preseason-postseason cruises that we have been able to engage in rather 
than the actual observations made on the Grand Banks themselves 
during the conduct of the patrol. 

Mr. Lennon. I have another question. 

Mr. Miurier. Yes, Mr. Lennon. 

Mr. Lennon. Admiral, since this report of the Academy’s Commit- 
tee on Oceanography was released, do you know whether or not that 
committee from the Academy has met with the various governmental 
agencies on the governmental level to discuss the impact of this report 
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and what they wanted to bring to this or any other legislative com- 
mittee in the form of recommendations ? 

Admiral Ricumonp. No, sir, I do not know. I know that a week 
ago Monday there was a meeting of Government agencies at which 
some members of the committee, I am quite sure, were present. 

Mr. Lennon. Some members of the Science Committee ? 

Admiral Ricumonp. That is right, sir. Some members were pres- 
ent but, answering your question specifically as to whether they have 
met with any Government agencies, I do not know, sir. 

Mr. Mitier. Thank you very much, Admiral. I am certain that 
from time to time we will be calling on you for more assistance. 

Admiral Ricumonp. Thank you for the opportunity to appear, sir, 

Mr. Miuter. We are very happy to see the Honorable Clatenne G. 
Morse, Chairman of the Federal Maritime Board, here. 

We always welcome you here, Mr. Morse, whether it is on a subject 
as technical as this or on the more practical phases of maritime opera- 
tion. You are the favorite of this committee. I am happy to see a 
fellow Californian and particularly one from the Bay District here. 


STATEMENT OF CLARENCE G. MORSE, CHAIRMAN, FEDERAL MARI- 
TIME BOARD, AND MARITIME ADMINISTRATOR, ACCOMPANIED 
BY CHARLES R. DENISON, COORDINATOR OF RESEARCH, AND 
VITO L. RUSSO, DEPUTY CHIEF, OFFICE OF SHIP CONSTRUCTION, 
MARITIME ADMINISTRATION, U.S. DEPARTMENT OF COMMERCE 


Mr. Morse. Thank you very much, Mr. Chairman. 

This opportunity to appear before you today and to express the 
views of the Federal Maritime Board and Maritime Administration on 
the subject of oceanography and its relation to the U.S. merchant 
marine is appreciated. ‘The Maritime Administration in the discharge 
of its duties of fostering a merchant marine adequate for mobilifiation 
and commercial purposes realizes that knowledge of the ocean environ- 
ment and its effect on shipping is fundamental to improving the efli- 
ciency of ocean transportation. 

Our research and development work at the present time involves 
development of seakeeping instrumentation, cooperative investigations 
with the Navy relating to stresses induced into ships’ hulls by sea state, 
methods for obtaining data with respect to wind and sea state by 
remote-controlled buoys, and the automatic transmission of such data 
by radio in order to permit optimum routings so that the ships will 
arrive at destination in the least time with the least damage to cargo. 
The informaion now available does not allow this to be done satis- 
factorily. 

The Maritime Administration is interested in obtaining funda- 
mental information relating to ocean currents, sea temperature, sea 
state (wave conditions), and direction and intensity of winds and the 
extent of storm areas, including areas of low visibility due to fog and 
snow. Information is desired on ice conditions both with respect to 
floating and anchored ice. The Administration is interested in sea life 
that fouls ship hulls. Our interest extends to the levels of radiation 
in the sea at the present time and the possible effects of increased radi- 
ation in sea water due to manmade radiation and the possible effects 
of nuclear contamination resulting from nuclear-propelled ships. 
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The Maritime Administration agrees that— 

(1) The Maritime Administration should be consulted in de- 
signing of all ships paid for from public funds and used for 
marine studies. 

(2) The Maritime Administration should be charged with the 
supervision during construction of Government-owned oceano- 
graphic survey ships operated by others in pure research. 

The oceanographic survey and research ships proposed in the report 
of the National Academy of Sciences are intended to be manned by 
civilian crews and to be built to merchant marine standards of con- 
struction. ‘This will reduce considerably the cost of construction and 
operation of these ships. The Maritime Administration is well quali- 
fied to supervise this type of ship design, construction, and operation. 

The developmental work of the Maritime Administration which de- 
pends on other sources for fundamental knowledge about the ocean 
is being hampered at the present time by not only the lack of know]- 
edge but the Teck of organized procedures and mathematical systems 
for communicating information to engineers who desire to incorpo- 
rate fundamental knowledge into the improvement of ships. For ex- 
ample, there is a lack of instruments and data processing devices for 
measuring sea phenomena and for communicating data to scientific 

rsons for study and analysis. The Maritime Administration, there- 

ore, endorses the proposition that the field of marine sciences encom- 
passing oceanography should be improved through the training of 
qualified persons, the investigation of the many scientific aspects of 
the waters of the sea, the atmosphere above the sea and the earth be- 
neath the sea. The Administration is presently supporting this ocean- 
ographic research through its own direct efforts and in coordination 
with the other Government agencies and will continue to support it to 
the extent that funds are available for such fundamental research 

urposes. 
. Now, specifically, on our Liberty ship instrumentation for seakeep- 
ing qualities, we have used $100,000 of our research and development 
funds in conjunction with an additional $100,000 which is being sup- 
plied by the Navy through the David Taylor Model Basin. 

In addition, we are in the process now of allocating $65,000 of our 
funds for the development and installation of automatic seakeeping 
instrumentation. The Navy here again will contribute a like amount 
of $65,000. We are contributing to the Office of Naval Research 
$25,000 in fiscal 1959 and a like amount in fiscal 1960 for studies in 
recording wave conditions. 

All of these things are of substantial interest and substantial value 
to us and we are enthusiastic in the development of this whole subject. 

I have with me today Mr. Charles Denison, who is the Chief of our 
Office of Research and Development, and Mr. V. L. Russo, who is the 
Deputy Chief of the Office of Ship Construction. They are better 
_ than I when we start getting off into the technical aspects of 

s field. 

Mr. Mitter. Would you care to have them make any statements at 
this time touching on the general field or subject of oceanographic 
research as it specifically affects their duties ? 

Mr. Morse. Mr. Denison. 
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Mr. Denison. I can say generally that we know little about the sea 
and to get along with our scheduled research and development actiy- 
ity we should have a lot more information than we do have. Weare 
not an agency large enough to support fundamental research, so we 
must depend for basic research on other sources, either academic or 
governmental. When we go to them for particular information it is 
not there. We would say that a great deal of work should be done if 
we are to get along with our desires to make ocean shipping more 
effective, that is, to design ships better. 

Mr. Mitter. Do you know whether any other nations in the world 
are doing anything in this field ? 

Mr. Denison. I know there is a certain amount going on. It is 
supposed to be coordinated to a certain extent through this IGY. I 
do not know well enough to report, sir. 

Mr. Mitter. Mr. Russo? 

Mr. Russo. I would be reiterating the same points, sir. 

Mr. Mutter. Then I take it, Mr. Morse, that you and your staff 
feel that there is a rea] need for coordinated and comprehensive study 
to be made in this field and that it would be to the advantage of the 
Maritime Administration if this knowledge that is lacking was avail- 
able to it through such an effort ? 

Mr. Morse. Certainly insofar as it affects our activities we are do- 
ing research to a limited degree as it has a direct impact upon our 
activities and we do not begin to have the necessary information that 
we require to improve our efficiency. 

Mr. Miter. Of course, in the field of science, are we not going into 
this thing to get the complete picture of the ocean, the things above 
it and below it so that you cannot narrow it down and say, “We are 
only going to study this particular phase that affects us” because if 

ou go into it you will find that you have to use data that seem far 
afiield from the point that you are seeking. Is that true? 

Mr. Russo. That sounds reasonable to me. 

Mr. Denison. I think Mr. Morse’s statement said we were inter- 
ested in the atmosphere above the sea, the water surface and the land 
beneath it. We never know nor can we forecast at what time we will 
want information which someone else is going to think is important 
and we at the moment think is unimportant. 

Mr. Mrzter. Am I presuming in saying that the information you 
want or that you ee at a specific time or maybe information you 
need today was apparently gathered by people in the field who at the 
time they gathered it had no direct thought that it might apply to, 
say, the design of a ship? 

Mr. Dentson. Yes, sir. 

Mr. Murr. In other words, you cannot limit scientific investiga- 
tion to any narrow channel, is that true? 

Mr. Denison. No, sir. It is fundamental knowledge and you need 
fundamental knowledge. 

Mr. Mrixer. It is fundamental knowledge. That is right. 

Do you think that this committee should continue this investiga- 
tion stimulated and brought about by the report of the Committee 
on Oceanography of the Academy of Sciences? 

You have read that report, I presume? 

Mr. Morse. Yes, sir. 
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Mr. Mittxr. Do you think that we should continue this study and 
try to resolve all of the questions and differences that come up and 
see if we can bring something out of it? 

Mr. Morse. Expressing my personal views, I think it is very 
desirable. 

Mr. Muuer. You think that there is a need in this field, that there 
is a great void in the knowledge that we have, is that correct? Do 

ou feel that way ? 

Mr. Morse. Yes, I do. 

Mr. Miter. Do you know of any work that has been done by 
other nations in this field? What has England done in connection 
with its merchant marine? 

Mr. Morse. I personally have no knowledge. 

Mr. Russo may have some. 

Mr. Russo. There has been an activity which is in progress now in 
all the maritime countries to develop facilities, experimental facili- 
ties like the Davis Taylor Model Basin and make them suitable for 
the study of ships in waves. To this extent it is my knowledge that 
countries like England, Holland, France, and this country, have been 
very active in developing these facilities. They are predicated on an 
experimental way of dealing with the problem. These facilities basi- 
cally consist of trying to duplicate, scaled down, the ocean conditions 
which exist in the field, to run models and determine the behavior of 
ships under those given sea conditions. 

One of the first points where we come to be in need of some assist- 
ance from other branches of science is to define the sea in the open so 
that we can duplicate it in the experimental facilities so that we can 
study our ships and determine the behavior of the ship in that sea. 

That seems to be a very simple proposition but it implies the ability 
to define the sea. The sea can be defined quantitatively by the oceanog- 
raphers who have been attempting and are still attempting to ac- 
complish the fact. 

In the Maritime Administration we do not have direct concern in 
deterimning the sea but we are vitally concerned in the results and 
that is the reason we would like to support this, Mr. Chairman, 

From the merchant marine viewpoint, our interest in seakeeping 
or oceanography is simple. We would like to know enough to be 
able to design better ships to run more efficiently, the merchant ships. 

Sea transportation has moved to faster and faster ships and it seems 
futile to design faster ships if we do not know how to make them run 
fast in seaways. 

Our interest, as I say again, is geared and based on this basic point. 

Mr. Miter. How long have these studies by people interested 
in ship construction and operation with respect to the seaway motion 
or action been going on ? 

Mr. Russo. Mr. is I was studying the mathematics of sea- 
ways 30 years ago when I was in school. This is a very old problem. 
The question now is that it has been more or less in the field of specu- 
lation and we would like to make it tangible. We would like by 
concerted effort to render the problem soluble so that we can learn 
something. 

I already mentioned that our primary interest is to identify full 
scale conditions so that we can duplicate them in the experimental 








74 OCEANOGRAPHY IN THE UNITED STATES 
tanks. This activity, to my knowledge, has been going on for I would 
say the last 5 or 6 years and maybe longer. 

Mr. Miter. If we can solve some of those problems it would have 
a very practical effect upon the operation of ships, would it not? 
In other words, it would have a dollar and cents effect ? 

Mr. Russo. Definitely so. If we have to slow down a Liberty ship 
which is designed for 1014 knots to 5 knots or 6 or 7 and we still have 
to slow down a 20-knot ship to 5 or 6 knots in the same sea, it is bet- 
ter that we learn how to design ships to navigate in seaways. 

The result can be visualized immediately. The ships turn around 
faster. They render better service. 

Mr. Mitxier. We have been using the sea as the high road to com- 
merce, and for the interchange of ideas since before the memory 
of man recorded these things. The airplane is a comparatively new 
means of transportation. 

Would you say that in the short years that we have had the air- 
plane that the intensive study that has been made of weather con- 
ditions and which is still going on in this field alone to assist this 
mode of transportation has overtaken comparative knowledge in the 
design and operation of ships? 

Mr: Russo. I am afraid the question is too broad because you are 
comparing two modes of transportation which render two different 
services. 

Mr. Miter. The thing I want to bring out is that, the airplane 
being new, we have not hesitated to spend a lot of money to establish 
weather stations to determine where we get into the air stream to 
save gasoline and get an airplane there much faster. 

We correspondingly have really just begun to apply that same sort 
of thinking to the sea, have we not? We have just taken the sea for 
granted. It has been our old friend. 

Mr. Russo. That is correct. I am not an expert on airplanes so 
that I cannot testify on that, but by hearsay only I understand that 
the airplane industry has been very effective in improving the meth- 
od of weather forecast so that they can route the airplanes around 
the weather rather than plunging through the weather. They have 
much more speed and can perhaps be more versatile in relation to the 
weather. 

That is one of the things we are trying to do by means of correct 
forecasting. 

I may say this is not an idle speculation. There have been at- 
tempts to establish this mode of routing ships by Military Sea Trans- 
portation and even ourselves. 

Mr. Miter. After all, you cannot hope to predict results on the 
experience of a few years, but do you feel that the limited experience 
you may have had so far because of the few years you have been at 
> maa that in terms of dollars and cents it is going to pay 
off ? 

Mr. Russo. I am expressing my views only now. My feeling is 
that it is due to two factors. First, up to 10 or 15 years ago, we 
were moving slower ships. It did not matter much whether we 
had to slow down or not. 

The second one is that to solve the problem it requires the con- 
certed effort of allied sciences. 
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No agency alone can come to grips with the sea in the sense of a 
scientific or mathematical definition of the sea. It is far beyond our 
means and limits. 

That is the reason why there has been limited activity in this 
problem. ; —. 

As a corollary to this, we might say that if this concerted effort by 
all the sciences involved in oceanography could be channeled in a way 
that would lead to practical results, maybe we could get the answer we 
want. 

Mr. Mitier. Do you feel, then, that if we had some coordinated 
agency it could define the different areas, give rather broad guide- 
lines to the different areas of research in this country ? 

Mr. Russo. Mr. Chairman, I am a ship designer, and I see this 
problem essentially from the technical aspects. To me any system 
that works would be satisfactory. That is not an answer to your 
question. I would say, as an amateur speculating in the field, that 
by the mere fact that several sciences have to coexist in order to come 
up with some practical results, then a means of coordinating these 
activities should be devised. 

Mr. Minter. Are you familiar with this report of the Academy of 
Sciences ¢ 

Mr. Russo. I represented the Maritme Administration as a mem- 
ber of a panel of this committee. The committee organized itself 
and instituted some panels. The panel in which I participated was 
naturally the one that had to do with the types of ships that would be 
desirable, the cost of these ships, and so on. To that extent, I am fa- 
miliar with the activities of this committee. 

Mr. Mitter. Do you think it is timely that this challenge be thrown 
before us now or should we delay ? 

Would it have been better if we had undertaken this 5 years ago? 

Mr. Russo. The first answer is “better late than never.’ 

The second thing is that I have participated in this activity. I 
have been instrumental in instituting or fostering whatever research 
in the field of seakeeping we have done in Maritime. Asa naval archi- 
tect, I think the problem of learning how to design ships to be efficient 
in a seaway is the next advance. 

Mr. Mutter. That is your immediate problem ? 

Mr. Russo. That is right. 

Mr. Miter. Mr. Pelly. 

Mr. Petty. Thank you, Mr. Chairman. 

I wonder, is there a free exchange of scientific data as between na- 
tions in ship design as far as you know? 

Mr. Russo. I cannot answer that question. 

Mr. Petty. Do not engineers and scientists publish books and are 
not those books and papers available to us ? 

Mr. Russo. To the extent that we have access to technical papers; 
yes. 

Mr. Petty. Who discovered the stabilizer, for example? Was it 
invented in this country ? 

Mr. Russo. In this country, you say ¢ 

Mr. Petuy. Yes. 

Mr. Russo. Well, the stabilizer principle is as old as physics. The 
stabilizer applied to ships has been tried in a small scale for a long 
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time. The first large-scale stabilizer that I know of was developed 
by Sperry in this country and was installed on a big transatlantic 
superliner of the 1930’s, the Conte di Savoie. I do not know whether 
you want a further dissertation on stabilizers. 

Mr. Petxy. Is it a patented device on which a royalty is paid? 

Mr. Russo. Yes. 

Mr. Petity. And could it be improved, in your opinion, if we had 
more knowledge of the waves and other scientific data ? 

Mr. Russo. Not necessarily the stabilizer. The stabilizer copes 
with only one motion, that is, the rolling of the ship. If we had bet- 
ter knowledge of the seas we could perhaps attempt to correct pitch- 
ing. In fact, in this country we have a considerable amount of infor- 
mation developed on that at the Massachusetts Institute of Technol- 
ogy. There is a research activity going on there of which one of the 
ingredients is to define the spectrum of the sea, which is a mathemati- 
eal definition of the sea. 

Mr. Petuy. I was interested in reading some time back that a Brit- 
ish port, I believe it was, was trying to break the action of the waves 
by releasing-air bubbles and having a breakwater, you might say, to 
provide them with calmer inside water. 

Mr. Russo. I would say that this device is not in the nature of a 
device yet. It is in the nature of a dream, if I might define it that 
way. 

Mr. Petxiy. I think that that in itself must be related to the very 
subject which this committee is thinking of implementing. 

Mr. Russo. Yes; I would say so. If you define the sea, you sim- 
plify a very great deal problems which have to do with ships in 
relation to the sea. 

Mr. Petiy. Mr. Morse, have you been consulted at all with regard 
to an international program to study the Indian Ocean? 

Mr. Morss. Not to my knowledge. 

Mr. Petty. A previous witness indicated that there was afoot a 
program, perhaps a dream, but, nevertheless, it has been talked about, 
to make a comprehensive study of that one area because of its particu- 
lar interest. 

Mr. Morse. No; Iam not aware of that, Mr. Pelly. 

Mr. Petiy. Thank you, Mr. Chairman. 

Mr. Miuier. Mr. Flynn. 

Mr. Frynn. I have no questions. 

Mr. Murer. Counsel. 

Mr. Drewry. Mr. Morse, to follow up Mr. Pelly’s inquiry about the 
exchange of information between foreign technical groups, what 
about the exchange of technical information between our own gov- 
ernmental groups? Do you, for instance, have readily available tech- 
nical data developed by the Navy Department or any of its branches? 

Mr. Russo. I can answer that question. 

We have a system which has been improvised as we went along of 
interlocking membership in committees of the Society of Naval Ar- 
chitects, the National Academy of Science, and such. We have to 
that extent access to research activities of other Government agencies. 

Mr. Drewry. Does the Society of Naval Architects in which you 
are very active, I believe, or does any other group have a program for 
analyzing papers presented by foreign naval architects and marine 
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engineers or translating them to make them available in English to 
American naval architects ? 

Mr. Russo. Well, essentially it is left to the individual to do his 
own looking for the information he wants. There are publications 
both by the British and ourselves which are synopses of technical 
papers. a o , 

{r. Drewry. That is just British and American which are al- 
ready in English. I wondered if there was any effort in the naval 
architectural field to try to analyze papers produced by other na- 
tionals in their own foreign language, Norwegian, Russian, whatever 
it might be? | 

Mr. Russo. I do not know but I would not be surprised if there 
was an organization heavily involved in research of that kind. I do 
not know. 

Mr. Drewry. You do not know of any of it being made generally 
public ? 

Mr. Russo. I do not know. 

Mr. Drewry. You mentioned that MSTS and yourself had been 
working on weather studies in connection with the routing of ships. 
A witness last week mentioned that MSTS participation and said that 
there was evidence that by this pilot program they had that over a 
million dollars had been saved already by a reduction of time by 
routing of ships around storms rather than through them. 

To what extent has Maritime been participating in that program? 

Mr. Russo. I cannot answer that. We do not operate ships. 

Mr. Morsr. It is done primarily by the operators themselves. Some 
of them participate or buy the services from commercial forecasters. 
We operate few if any ships of our own at the present time. 

Mr. Drewry. What I was trying to develop was the extent to 
which Maritime had looked into the subject and had, shall we say, 
encouraged operators. 

Mr. Morse. Mr. Denison can answer that. 

Mr. Denison. This was thought of and reported on in a study 
which was the first study by our first research effort with the Maritime 
Cargo Transportation Conference of the National Academy of 
Sciences. One of the local weather forecasters who has a service in 
this regard, volunteered to set forth the system in this report. Our 
Operations Division has, on certain ships which we have operated by 
general agency, engaged this service and at the present time is accumu- 
lating operating experience which is made available to operators. 

I assure you it has real value. A report on Maritime Administra- 
tion experience was published in the proceedings of the Society of 
Naval Architects and Marine Engineers Technical and Research 
Bulletin, No. 4-1, December 1957. Mr. Allen, of the Operations 
Office of Maritime, is in charge of this work. 

Mr. Drewry. What is the maritime industry itself doing in the 
way of research? They have these problems that involve the elements 
on the various routes that they serve. 

Are any of the operators or any of the shipbuilders engaging in 
any kind of research program either individually or collectively ? 

Mr. Russo. The Society of Naval Architects has a research and 
development committee which is divided into several subcommittees 
= one involved in problems of hydrodynamics, ship structure, and 
such. 
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The hydrodynamics committee has a panel on seakeeping which isa 
short term for oceanography, short in the sense that it is oceanography 
as applied to ships. Lena 

The industry supports that through voluntary contributions. 

Mr. Drewry. Do you feel that it is adequate? 

Mr. Russo. I would say that for a long time it has been practically 
the only thing that we have done in the merchant marine field. 

Mr. Drewry. | asked Admiral Richmond this question, Mr. Morse, 
in regard to the Coast Guard Academy at New London. Do you 
know whether oceanography or any aspect of it is given as a required 
or elective course at Kings Point? 

Mr. Morse. No, it is not. 

Mr. Drewry. You have a trainee program. Is that used in a 
manner in which a contribution either is or can be made in this field! 

Mr. Morse. I think so. Mr. Russo can answer that. 

Mr. Drewry. Would you explain a little about the program ? 

Mr. Russo. In the trainee program we have attempted to recruit 
college graduates preferably in naval engineering or architecture or 
allied fields and encourage them to develop a higher technical level 
of education in subjects which deal with the advanced phases of 
hydrodynamics oceanography in terms of ships. We call it seakeep- 
ing. 

We channel some our trainees toward these particular courses and 
they specialize and get higher academic training in those subjects 
which would be valuable to us in the furtherance of the research pro- 
grams we develop. 

Mr. Drewry. How long have you had the training program ? 

Mr. Russo. The training program has been since the inception of 
the Maritime and is included in the 1936 act. It followed the vicis- 
situdes of the World War. We resumed it again after the war. If 
you take an oS nara rar it would be about 1950 or 1951 or 1952. 
I do not have the exact date. 

We already have a graduate of the University of California. We 
have now a student at the University of California, one at Stevens 
Institute of Technology. Stevens Institute students are particularly 
specializing in seakeeping. 

Mr. Drewry. I have just one more question, Mr. Chairman. 

As I read and understand your statement, Mr. Morse, there are two 
respects in which you feel that Maritime is very heavily involved in 
whatever program regarding oceanography might iene. 

One is in the field of applied research and I suppose, of basic re- 
search, both in connection with subjects such as seakeeping and these 
matters of instrumentation and so on, and the other is in relation 
to the overall aspect in the design and construction of whatever 
oceanographic vessels there may be whether operated by one agency 
or another. 

Am I correct in that? 

Mr. Morse. In both fields, yes, sir. 

Mr. Drewry. You state that the Maritime Administration is well 
qualified to supervise this type of ship design construction and oper- 
ation. I assume that the point on your qualifications is based on 
the fact that the vessels, according to the Academy of Sciences re- 
port, are to be manned by civilian crews and to be built according to 
merchant standards. But in addition, have you had experience with 
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the construction of specialized scientific ships as against solely mer- 
chant vessels ? 

Mr. Morse. We have, and I would like to have Mr. Russo speak to 
this. 

Mr. Russo. We have designed and are building now a 3,000-ton 
ship for the Coast and Geodetic Survey. That is a survey ship. 
However, it is still basically a ship, that is a small ship, that 1s 
equipped to do this kind of work. It meets conditions which are 
not identical with those of oceanographic research ships but similar. 

We have done preliminary design work for smaller-sized ships, 
again for the Coast and Geodetic Survey, but the key in that state- 
ment is the standards, the commercial standards of construction and 
operation. That, in our judgment, makes the Maritime Administra- 
tion qualified, not necessarily the only agency qualified to undertake 
the program of design, construction and operation of ships predicated 
on commercial standards for construction and operation. 

Mr. Drewry. What is the status of this survey ship? When will it 
be completed ? 

Mr. Russo. In August. 

Mr. Morse. August of this year. 

Mr. Drewry. That is one of the two ships that were authorized by 
this committee a couple of years ago? 

Mr. Morse. Yes, sir. 

Mr. Mitixr. Where is she being built? 

Mr. Morse. At National Steel & Shipbuilding in San Diego. 

Mr. Mier. Mr. Morse, I would like to close with this note. This 
is a very complex problem. It can be divided into many divisions. 
Roughly, it is the physics of the sea, the chemistry of the sea, the biol- 
ogy of the sea. The hydrodynamics, I presume, come under the 
physics of the sea. These are all important. I notice in your state- 
ment here that you say, among other things, that you are interested in 
the sea life that fouls the hulls of ships. That is part of the biology 
of the sea. 

I did not expect you to express the view of the Administration be- 
cause I should give you time to discuss it, but in your own personal 
opinion, do you feel that this subject is of sufficient importance that 
we should have some coordinating agency to lay down the guidelines 
and to get it before the people or get it before Government so that 
there will not be overlapping and so that we can do the best job in 
marning some of the secrets of that which is beneath the surface of the 
sea 

Mr. Morse. I personally think it would be very desirable that there 
be close coordination and supervision of these broad fields of research. 

Mr. Mrier. Thank you very much, sir. 

Dr. Schaefer, a member of the Committee on Oceanography, hap- 
ee to be present. We had not known that you were going to be 
ere, Doctor, or we would certainly have invited you to appear before 
us. Would you like to come forward and perhaps tell us some of the 
things that actuated the committee? We had hoped to have Dr. 
Brown back. We will not pass up the opportunity now that we have 
you here to ask you to tell us something about your work. 
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Mr. Scuarrer. Thank you very much, Mr, Chairman. Actually J 
came here this morning to learn rather than to talk. 

Mr. Mrier. Before you proceed, would you please for the sake of 
the record identify yourself ? 

Mr. Scnarrer. I am Dr. Milner B. Schaefer of the Inter-American 
Tropical Tuna Commission located at the Scripps Institution of 
Oceanography, La Jolla, Calif. 

This Committee on Oceanography was formed at the request of 
some of the Government agencies who were most concerned with 
oceanography, its support and its applications. 

Dr. Bronk, of the Academy of Sciences, appointed Dr. Harrison 
Brown, professor of geochemistry of the California Institute of Tech- 
nology, as chairman, and he in turn with the assistance of Dr. Bronk 
and others, selected a number of persons who they thought were quali- 
fied in various of the fields of oceanography to serve on the committee. 

The committee met periodically—mostly on weekends since we have 
other professional responsibilities—for about the last year and a half 
and attempted to review as well as we could all of the aspects of ocean- 
ography in the United States, to identify those areas of oceanography 
that particularly were in need of increased support and to make some 
recommendations as to what Government agencies, in our opinion, 
would be the proper ones to carry on certain of these researches, both 
basic research nd applied research. 

It is fairly easy to identify the problems, that is, to look at the 
oceans and to say what things need further study. It becomes a great 
deal more difficult when you say how you should go about doing this. 

It was impressed on me this morning in listening to the testimony 
of the previous witnesses that apparently this is one of the things 
in which your committee, sir, can be of the greatest help if you can 
work out some methodology of determining how this work is to be 
done. 

In the summary report, we have outlined in general the sort of 
thing that we think needs to be done, and have made fairly detailed 
estimates of the cost of doing it. 

There are in preparation detailed chapters on certain areas, explain- 
ing the background of the basis of the estimates in a great deal more 
detail, but the thing that impressed us as we got further into this 
study was the great number of Government agencies that have either 
a direct or an indirect interest in the ocean and its contents and the 
very great need for somehow obtaining a proper degree of coordi- 
nation. In fact, within the committee we, of course, think we have 
some expert knowledge in oceanography. We realize that we have 
very little expert knowledge in Government. However, we debated 
at great length within the committee as to what our own personal 
opinions are on how this thing ought to be done. 

Some of the members thought perhaps a central bureau, a bureau of 
marine sciences, might be the most expeditious way of accomplishing 
this sort of thing. 

However, it was realized that the various agencies of the Govern- 
ment, such as the Navy, the Bureau of Commercial Fisheries, the 
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Atomic Energy Commission, and the State Department have very 

articular interests of their own and have particular statutory respon- 
sibilities that they need to carry out, for which they require cer- 
tain specific knowledge and, of the totality of knowledge that is 
required in the general subject of oceanography or the totality of 
knowledge that is required in a small field such as, say, the marine re- 
sources, the fisheries resources, different agencies have specific needs 
for certain parts of this knowiedge. 

Therefore, it seemed to us most appropriate that the agencies that 
had these statutory responsibilities should actually participate in the 
organization of, and the support of, the research program rather than 
trying to put it in a single bureau. 

As I say, I came here this morning to learn, and I think that the 
hearings of this committee may bring out the best means of organizing 
to get this job done. 

Mr. Miter. Of course, that is what we are trying to do. 

We have to stumble along because we are not fortified by the techni- 
cal knowledge that you have. 

I am glad you were here to see some of the ramifications that we 
have to go through. 

I presume that our best procedure is to continue to hear these agen- 
cies. Then we will have to sit down among ourselves and resolve 
what must be done and perhaps out of that will come some legislation 
and then we can begin to call the agencies back and ask them to submit 
very definite plans as to how the matters are proceeding. 

Are there any questions of the doctor ? 

We are happy to have had you here to get your reactions as to what 
we are doing and to tell you that I know nothing which has created 
the interest that your report has created. It has been provocative and 
the members of this committee are all to a man very much interested 
in what will come of it. 

We will do our best. 

Thank you very much, Doctor. 

Mr. Scuarrer. Thank you, sir. 

Mr. Mituer. Without objection, the committee will recess until next 
Tuesday at 10 o’clock when the Navy will be heard. 

(Whereupon, at 11:40 a.m., the committee. recessed until 10 a.m., 


Tuesday, March 17, 1959.) 














‘ 
’ 








OCEANOGRAPHY IN THE UNITED STATES 


THURSDAY, MARCH 12, 1959 


Hovusr or REPRESENTATIVES, 
SrecraL SUBCOMMITTEE ON OCEANOGRAPHY, 
OF THE CoMMITTEE ON MERCHANT MARINE AND FISHERIES, 
Washington, D.C. 


The subcommittee met at 10 a.m., pursuant to recess, in room 219, 
Old House Office Building, Hon. George P. Miller (chairman of the 
subcommittee) presiding. 

Present: Representatives Bonner (chairman), Miller (chairman of 
the subcommittee), Oliver, Flynn, Dorn, Pelly, and Curtin. 

Staff members present: John M. Drewry, chief counsel, Bernard J. 
Zincke, counsel, and William B. Winfield, clerk. 

Mr. Mitter. The committee will please come to order. 

A few weeks ago, almost coincident with the release of the first por- 
tion of the comprehensive report of the Committee on Oceanography 
of the National Academy of Sciences, the Bureau of Commercial Fish- 
eries announced that the biological and oceanographic research ship, 
Albatross IJI, was being deactivated. This circumstance was high- 
lighted by recent reports disclosing the fact that the United States 
has very few research vessels engaged in the increasingly important 
field of oceanography. Our shortage of such vessels is such that rec- 
ommendations have leith made for early replacement of existing ves- 
sels with specially designed new ones, and a considerable increase in 
the total number of such vessels. 

Thus, the news of the deactivation at this time of an active operating 
research vessel raises certain very obvious questions, 

Protests regarding the deactivation of the Albatross IIT have been 
raised in the press and made to a number of Members of Congress. 
This hearing has been called this morning in response to such protests, 
to hear from the Bureau of Commercial Fisheries, Fish and Wildlife 
Service, an explanation of the action which has been taken in this 
case, and to ascertain the effect the loss of the vessel will have on im- 
portant current research programs. 

We have limited time this morning, since the House meets at 11 
o'clock. Therefore, we will confine attention as closely as possible 
to this one matter. We will have a further appearance from the Fish 
and Wildlife Service to receive a more comprehensive understanding 
of their various activities in the field of oceanography later. 

The witness this morning is Mr. Donald L. McKernan, Director, 
Bureau of Commercial Fisheries, Fish and Wildlife Service, who 
Me be accompanied by the Assistant Director, Mr. Andrew W. An- 

erson. 

Mr. McKernan, will you and Mr. Anderson come forward together. 
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STATEMENT OF DONALD L. McKERNAN, DIRECTOR, ACCOMPANTED 
BY ANDREW W. ANDERSON, ASSISTANT DIRECTOR, BUREAU OF 
COMMERCIAL FISHERIES, FISH AND WILDLIFE SERVICE 


Mr. Minter. Have youastatement, Mr. McKernan ? 

Mr. McKernan. I have no prepared statement, Mr. Chairman. 

Mr. Mitier. You have heard the statement that I have just made. 
I am certain that you have had some correspondence on this subject, 

Mr. McKernan. Yes, Mr. Chairman. 

Mr. Miter. Will you proceed from there and tell us why the 
Albatross was decommissioned ? 

Mr. McKernan. Yes, Mr. Chairman. It is a privilege to again 
address this committee especially on such an important matter as the 
marine resources of our Nation. 

We have recognized for a number of years that our research vessels 
are becoming more and more obsolete and are becoming more ex- 

ensive to operate. This is not only true of those vessels in the 

ew England area but it is true of other vessels with which we are 
carrying out marine oceanography and marine biological research. 
Increasing costs and increasing age of these vessels, plus the fact that, 
for all practical purposes, none of them was constructed for the 
type of work that they are conducting at the present time has all piled 
together to make an almost impossible task of gathering data, process- 
ing it, and making reports to Congress, and also to other scientists, 
that is the objective of our particular Bureau. 

The Albatross itself is a vessel which was constructed in 1926. It 
was converted for use by our Bureau in 1948, I believe, but it was 
an old vessel at that time. It has done quite well until recent years 
when what we consider to be prohibitive costs have reduced its effec- 
tiveness and have reduced the effectiveness of our New England 
research program to the point where it meant that either we further 
curtail the biological research program or we lay up the boat. 

Having had considerable experience in my own career extending 
over 20 years with the operation of research vessels, one of the first 
things I noticed in coming to my present job was that this particular 
vessel was obsolete and should have been decommissioned. 

Finally, we have found it necessary to do so or we would further 
reduce our biological research program in New England. 

In New England we consider that we have perhaps the most serious 
fisheries problem in the United States. There are other serious prob- 
lems but nevertheless the New England ground fisheries are in need 
of research work. 

To continue to operate the vessel in anything like an efficient manner 
would have meant that we would have been compelled to further 
reduce our work. In tying up the Albatross and hoping that the 
economic climate of the United States will soon be such that we 
can design and construct a vessel worthy of this portion of the country 
and of these great fisheries of New England, we felt that we can do 
our work better with the funds that we now have through chartering, 
within our own particular Bureau, for the vessel, Delaware, whic 
is also in New England and by chartering with outside fishing boats. 

That is about the sum and substance of it. 
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I would like to add one thing. There has been a lot written and a 
lot said about our activities in New England in this regard and I 
am very pleased and feel it is a real privilege to be able to appear be- 
fore you and attempt to set the record straight. 

There is a great deal of misinformation that has been put out on 
this boat, a great deal of it that we have not been in position to prop- 
erly answer. We will appreciate giving the committee any in- 
formation and any facts in this matter within our control. 

We believe that we have people who are expert in the operation of 
fishery research and oceanographic vessels. In fact, I believe I am 
an expert in this particular field. I operated research boats in Hawaii, 
in Alaska, and in the Pacific Northwest for practically all of my 20 
years of my professional fisheries work. Under no circumstances 
would I tie up an important phase of our research arm without 
thorough and considered thought by not only myself but by other 
experts that we hire for this purpose. 

Mr. Miter. Mr. McKernan, let us give you an opportunity to start 
presenting the background of facts. Was the Albatross recently re- 
habilitated and some length added to her as late as 4 years ago? 

Mr. McKernan. The length was added by the Navy in 1941, al- 
most 20 years ago. We rehabilitated the boat, or I should say con- 
verted her, to biological purposes in 1948. We have been operating 
her the 11 years since that time. 

Mr. Miter. Then the additional length was added in 1941? 

Mr. McKernan. Yes. 

Mr. Mitter. When was any material or major work done on her 
engines ? 

Mr. McKernan. Now, a major boat of this kind needs a major 
engine overhaul approximately every 5 years and, if we had been 
working on that boat properly, it would have been within the past 
5 years. 

In 1958 there was some bearing work done on the vessel. 

Vessels of this kind and especially of this age need rather constant 
work, There are ordinarily several or many thousand dollars a year 
which go into the upkeep of these reserach vessels. The older they 
get the more work it requires. 

Mr. Miter. They are like an automobile. When we do one little 
piece of work we do not consider that major overhaul. I was told 
that within the last 5 years there was a major overhaul done on the 
engines of this boat and that they are in very good condition today. 
Is that correct ? 

Mr. McKernan. There undoubtedly was a major overhaul done 
on the engines of the Albatross and it is my understanding that 
the engines are in fair condition for their age. 

Mr. Mitter. They are in fair condition for their age? 

Mr. McKernan. Yes. 

Mr. Mitter. Do you consider the boat then as being entirely ob- 
solete for this work? 

Mr. McKernan. Of course, let us establish this: No boat converted 
for this purpose is ever satisfactory. 

That is correct. 

Mr. Miter. So that we have to start on the premise that this was 
a converted ship, that you are using other converted boats today. ° 
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Mr. McKernan. That is right. 

Mr. Mitier. How many of your ships were specifically built for 
fisheries research purpose ? 

Mr. McKernan. Of our major fleet of research boats, I can think of 
only two, the Charles H. Gilbert and the John N. Cobb. 

Mr. Mixier. How many boats do you presently operate? 

Mr. McKernan. About nine offshore vessels, Mr. Chairman. 

Mr. Mier. Weighing the efficiency of the Albatross against the 
other converted boats, is she in the lower or upper category ? 

Mr. McKernan. She is in the lowest category that we have; that is, 
she is the most inefficient research boat we are operating, to my knowl}- 


edge. 

Tet me give you an example of this so that the committee will have 
facts. The Albatross has been operating in the last 3 or 4 years about 
150 days per year. 

The Delaware, her sister ship up there, a smaller boat, not a twin 
but a boat that operates in New England, has been operating at about 
180 days per year except in 1958 when we ran short of funds. She has 
been operating at from 180 to 185 days a year. 

I consider this a minimum operation for a research boat. I con- 
sider operations between 200 and 220 days a year are appropriate for 
a research vessel doing marine biological research in oceanography. 

Mr. Miter. I have before me a copy of a letter signed by you. It 
is a letter you wrote to Senator Saltonstall. You were nice enough to 
send me thiscopy. I notice that in one paragraph you say: 

If not deactivated the operation of the Albatross III would have had to be 
eurtailed this spring because its funds for the fiscal year would have been ex- 
hausted by then. Attempting to operate on such a part-time basis is unwise, 
financially, in our present situation. 

Now, that indicates that your money may have run out and that is 
the reason you are deactivating the vessel. 

I would like you to explain that paragraph to me. 

Mr. McKernan. Well, Mr. Chairman, there are two factors in- 
volved. With a vessel of the age of the Albatross it is simply in- 
herent that the costs increase and the costs of the Albatross have in- 
creased. We had anticipated that next year further reductions in 
our research in New England would have had to occur in order to 
operate her full time. In fact, the operating expenses of the boat 
have increased beyond what we expected this year alone so that we 
were short of funds for that particular purpose. 

We anticipated a further increase next year in the operating ex- 
penses and, since right at the moment anyway our budget is the same 
as it was last year and we anticipate in the President’s budget about 
the same budget next year, it simply meant further reductions in our 
scientific work in New England. We felt we could ill afford to do 
that, Mr. Chairman. 

Mr. Miter. Then the budgetary picture plays a very important 
part in this scheme? 

Mr. McKernan. Well, it plays a part. 

Mr. Miuer. Are you getting any more money or anticipating 

tting any more money in fiscal 1960 than you have in fiscal 1959 

or, research work? I assume that your research work, as far as Con- 
gress is concerned, is a line item and you justify to your own people 
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in the Bureau of the Budget and perhaps to the Appropriations Com- 
mittee the elements that go into making up that line item. Is this line 
item going to be greater in 1960 than it was in 1959? 

Mr. McKernan. No; it remains the same. 

Mr. Mutter. You have had an increase in salaries since that time 
which you have to absorb? 

Mr. McKernan. The increase in salary, at least part of it, is being 
made up by a special item of appropirations by Congress. That is 
in our regular appropriations from Congress. 

Now, the coinmittee will remember that we operate some of our 
research functions, and in fact the Albatross, from the Saltonstall- 
Kennedy funds. They are what we call permanent funds and in 
those funds we were obliged to absorb the salary increase which did 
reduce the Saltonstall-Kennedy funds available for research projects. 

The Albatross is being financed out of these Saltonstall-Kennedy 
funds so that essentially what you say is correct for that particular 
item. 

I did not quite finish my answer to your previous question, Mr. 
Chairman, about the other factor involved in the Albatross situation. 
That is, a boat as old as the Albatross going to sea from 140 to 150 
days a year and costing an increasing amount of funds simply seems 
to me, 1s in my experience, inefficient. As I said before, I consider 
180 days at sea a very minimum that I would like to see a research 
boat at sea. When you drop below that, because of the large costs 
for operating research boats since they are expensive, it just appears 
to me that it is not a very good expenditure of our funds. 

I might add that it would be my recommendation that, if any other 
of our vessels become in the position where they drop consistently 
below 180 days a year, they should be replaced so that we can go back 
to between 200 and 220 days a year at sea. A good fishing boat will 
operate between 250 and 300 days at sea so that the fishing fleets 
operate many more days that this. 

Mr. Mitier. I can appreciate your problem in operating boats as 
obsolete as this in this service. Without going into the report sub- 
mitted by the Ad Hoc Committee on Research Sciences, because we 
hope to have you before us on that later, we will just say that it 
recommends that we increase materially this fleet, that we have vessels 
especially designed for that purpose. 

o you feel that your laying up this vessel might adversely affect 
the results sought in that report? You are familiar with the report. 

Mr. McKernan. I am very familiar with it, Mr. Chairman, and I 
think it is a fine report. 

We considered this but, since we are limited in our budget and since 
we have the responsibility for achieving the very maximum in results 
with this budget, we felt that it was necessary for us to do the thing 
that was right. It was the unanimous opinion of every expert who 
studied this particular problem in our Bureau that the Albatross be 
laid op at the present time. There was no disagreement in this. In 
fact, the only disagreement had been in past years when even then a 
majority of our people for several years felt that the Adbatross 
was an Inefficient research vessel and should have been laid up. 

_ It was unfortunate and purely a coincidence, I assure you, that 
it occurred at the time when this subcommittee report happened to be 
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released. It was not done for any reason whatsoever to draw attention 
in one way or another to this very fine report that has been completed 


by the subcommittee of the National Academy of Sciences. 

Mr. Murer. I have two more questions. I do not want to take up 
too much time when we are rather limited. 

You are going to do this work now by contract, I understand. You 
are going to contract with trawler owners and other people for ships 
to do this work ? 

Mr. McKernan. Yes. 

Mr. Miter. Will that be more costly than oe the Albatross? 

Mr. McKernan. No, it will not. We will be obliged to reduce to 
some extent our sea work but this will allow us to catch up to some 
extent on the shore work because the operation of the Albatross has 
actually reduced the amount of shore work that we have carried out, 
It has been expensive and we have had limited funds so that we will 
be able to catch up to some extent on the shore work. 

This is not a good operation permanently and we in Government 
we are not in favor of a permanent reduction in the oceanographic 
vessels operated in this important section of the North Atlantic, 
But, for the time being and with the funds available to us, this appears 
to be the most efficient way of getting our work done. 

Mr. Mruer. Mr. McKernan, I know that you were not prepared 
for that question. I wonder if you could gather some data and quote 
some figures and put together a statement that you can supply for the 
record on that basis? 

Mr. McKernan. Yes, I would be pleased to. 

(The information referred to follows :) 


SomME RECENT CHARTER VESSEL EXPERIENCE, BUREAU OF COMMERCIAL FISHERIES 


Pacific 

Mitkof: Halibut schooner-dragger out of Seattle. Used two seasons. Daily 
rate $335, all costs including five-man crew. Season, 44%4 months, total cost ap- 
proximately $45,000. Use: gill-netting for salmon; dragging for king crab, 
oceanography, International North Pacific Fisheries Commission research pro- 
gram. Carried two or more Bureau personnel. Range: approximately 2,500 
miles. Length 72 feet, 62 tons, 9 knots, 200 horsepower. Electronic equipment: 
radar, loran, fathometer and radio. Wooden construction, built in 1932. Used 
in central North Pacific, May to September. 

Paragon: Halibut schooner-dragger out of Seattle. Used two seasons, 1956 and 
1957, 2% months. Rate approximately $350 per day, covering costs and five-man 
crew. Season cost approximately $26,250. Use: gill-netting for salmon, ocea- 
nography in central North Pacific for INPFC research program. Carried two 
Bureau personnel. Range: approximately 3,000 miles. Length 90 feet, 88 tons, 
8 knots, 165 horsepower. Wood construction, built about 1930. Electronic equip- 
ment: radar, loran, fathometer, radio. Season, July to September. 

Tordenskjold: Halibut schooner-dragger out of Seattle. Used two seasons and 
under charter for the 1959 season. Daily rate from $330 to $375, all costs in- 
cluding five-man crew. Season cost, 4% months, May to September, approxi- 
mately $45,000. Carries two to four Bureau personnel. Used in salmon gill- 
netting, king crab dragging oceanography, INPFC research program, central 
North Pacific. Range: approximately 2,500 miles. Length 70 feet, 57 tons, 85 
knots, 150 horsepower. Wood construction, built 1911. Electronic equipment: 
radar, loran, fathometer, radio. 

Celtic: Halibut schooner out of Seattle. Used 1956 season, July to September. 
Daily rate $325, covering costs and five-man crew. Carried two Bureau person- 
nel. Approximate season cost $25,000. Used in salmon gill-netting, oceanog- 
raphy, INPFC research program, central North Pacific. Range approximately 
2,500 miles, length 70 feet, 57 tons, 8.5 knots, 135 horsepower. ‘Wood construction, 
built about 1925. Electronic equipment: radar, loran, fathometer, radio. 
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Gulf of Mexico 

Silver Bay: New England side trawler used for exploratory fishing and de- 
veloping and testing of trawl gear in the Gulf of Mexico and adjacent areas. 
Chartered for 2 years at $30,000 per year, bareboat basis. Fuel, mess and gear 
provided by the Government. Vessel is 96 feet in length, carries a crew of nine, 
and can accommodate up to six Bureau personnel. Built in 1946, the vessel is 
of steel and has a range of 3,000 nautical miles. 

Atlantic 

Dartmouth: Scalloper out of New Bedford. Used September 1958, total cost 
$2,513, cost per day $359. (This was to have been a 2-year contract, with 50 
days’ use estimated, but the vessel changed hands and the new owner canceled 
the contract.) Crew of 11 men included in hire of boat. Type of work was 
dragging and sea-scalloping. The range of the vessel is unknown but it was an 
offshore boat which could go to Georges Bank. Fuel capacity 36,000 gallons. 
Length 85 feet, Carried three Bureau personnel. Electronic equipment: radar, 
loran, depth indicators, and radio. 

Jacquelyn: Inshore dragger used for industrial fish project and sea scallop 
project. Cost $1,500 or $300 per day for five 1-day trips. Three increw. Range: 
inshore. Length 43 feet. Carried 3 Bureau personnel. Electronic equipment: 
radio, echosounder. Time used, May to October 1958. 

Silver Mink: Inshore dragger out of Provincetown used for haddock ecology 
studies for 1 day once a month. Thirteen 1-day trips made, costing about $5,000 
at $380 a day, including crew of five or six. Bureau personnel carried, three or 
or four. Length, 62 feet. Range, not as far as Georges Bank, medium-range 
offshore. Electronic equipment: radar, loran, radio direction finder and radio- 
telephone. Time used, all of 1958 and to February 1959. This was an old 
shrimp trawler, now a medium-size New England dragger. 

Unnamed vessel, used for Eastport redfish studies. Cost $30 per day, includ- 
ing crew of one. Length 40 feet. Carried one to three Bureau personnel. No 
electronic equipment. Total cost $1,770, for 59 1-day trips. Used July 1957 to 
October 1958. 

Whaling City: Scallop dragger used before chartering the Dartmouth. Used 
June to August 1957, for two 10-day trips at $500 a day plus fuel. Total cost 
$10,500 ($500 for fuel). Cost included crew of 7. Type of work—deep scallop- 
ing. Length 83 feet. Range: offshore. Carried three or four Bureau personnel. 
Electronics equipment: radar, loran, direction finder, echosounder, radiotele- 
phone. 

Silver Bay: Otter trawler, chartered for 3 months by Biological Laboratory 
at Boothbay Harbor. Cost $300 per day, including crew and food, oil extra. 
Range: 3,000 miles. Carried four Bureau personnel. Electronics equipment: 
loran, radio, radar, echosounder. Use of vessel: plankton survey. 


Mr. Mitter. What is going to be the effect of laying up this ship 
on civil service employees who operated her? What is going to hap- 
pen to them? You just cannot say that we need scientists and need 
people to build up an agency without the captain taking care of the 
troops or perhaps saying the chiefs taking care of the Indians. What 
is going to happen to the Indians in this case ? 

fr. McKernan. We are doing quite a little bit in this regard, Mr. 
Chairman. I do not wish to give the committee the impression that 
we are going to be able to find jobs for everybody on the crew but, as 
you know, we have a daily fisheries news bulletin that we put out in 
New England as well as some other important fishing ports. In this 
particular bulletin we have run every day for about 13 days or so a 
notice which, in effect, indicates that there are a number of well quali- 
fied, experienced, loyal people. We enumerate the positions them- 
selves and indicate that if anybody has any such positions we would 
be pleased to communicate with the employees and attempt to act as 
liaison between the employees and new employers. This has already 
brought about some effects. 
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We know that there is at. least one offer at the present time for one 
of these crew members and we have considered and have actually 
hired some of these displaced men for the increased crew on the 
Delaware, so that we certainly have the welfare of these people as one 
of our concerns. 

We recognize our responsibility and we shall do what we can to 
attempt to see that their livelihood is upset as little as possible. 

Mr. Mitier. About how many are adversely affected ¢ 

Mr. McKernan. Seventeen. 

Mr. Mitier. Mr. Dorn. 

Mr. Dorn. What exactly did the Albatross do? 

Mr. McKernan. She went to sea, Mr. Dorn. In some cruises she 
ran oceanographic sections. This meant that she would go out and 
make plankton tows in a certain manner with plankton nets and drop 
oceanographic bottles to different depths and sample the water. 

When these data are analyzed in the laboratory, they give us an 
idea of the currents and changes in current patterns. Some of our 
important problems in New England are the matter of the disappear- 
ance and recurrence of various fish populations along the coast and 
also the locating of any changes in the general environment of fish. 

Of course, since fish are cold-blooded animals, they are completely 
subject to their environment. ‘These great populations of fish inhabit- 
ing the bottom areas of New England—for the New England resource 
is really a bottom fishery—these great fish populations are subject to 
changes in where they occur and in what numbers they reproduce 
successfully. ‘The study of their environment, of course, plays a very 
important part in forecasting their occurrence and the success of 
proper reproduction. In fact, they are far more subject to their 
environment than any warmblooded animals that we normally study, 
so that one of the things we do is study the climate of the water, the 
climate of the environment. 

Another thing is to sample the fish populations and effect of the 
fishing itself on the populations for, in addition to the environment 
affecting the populations, the fishing itself, of course, crops and har- 
vests these fish and we wish to ascertain at what population levels 
these fisheries will produce to the very maximum extent. 

Thirdly, we have an important function which is in carrying out 
in certain areas and in certain matters both the biological and hydro- 
graphic work I just described to you. 

We have an important function with the Northwest Atlantic Fish- 
eries Commission, a Commission of some 12 nations now with the 
advent of Russia accepting this particular convention during 1958. 
We do have important responsibilities with respect to this Commission. 

Then there are other very important fisheries in the North At- 
lantic, the great herring fisheries of Maine, and the great scallop 
fisheries out of New Bedford. Data on all these are collected on our 
research vessel giving us information upon which to base predictions 
and by which we understand both the future and past of these great 
fisheries resources. 

Mr. Dorn. You say that the work of the Albatross has been re- 
poe by hiring trawlers. Has that curbed any of this activity at 
al] ? 
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Mr. McKernan. Yes, there will be a curb in some of this activity. 
We expect, for example, in fiscal year 1960, that fiscal year begin- 
ning 1n July, to do a great deal of ‘this work through chartering “the 
Delaware ; in — words, to more efficiently use our vessel, the 
Delaware. We are anticipating that our sea work will be somewhere 
in the ne Sicideeriorves of 110 days during the next fiscal year, renee as 
we had anticipated about 150 days this year with the . idbatross or 
net reduction of somewhere in the neighborhood of 40 days. 

The funds from that net reduction will be spent in attempting to 
analyze the data that have been collected in a more complete manner 
than has been possible in the past few years. 

Mr. Dorn. How many trawlers have you hired? 

Mr. McKernan. Now, in general, as I recall the figure, we have 
nartered about four, I think, up there recently at various times. 
These are short-term charters when we have a cruise and then, as I 
said before, we will charter our own boat and operate it 24 hours a 
day by increasing the crew. Thereby we are increasing the use of the 
Delaware. She has been operated on a 12-hour-a-day basis recently. 

Mr. Dorn. Do you have any trawlers that have been chartered at 
the present time ? 

Mr. McKernan. Right at the moment I do not think we have, but 
in the very recent past we have chartered some trawlers. Last fall, 
a Eckles of our Research Division informs me, we chartered a 

‘awler for scallop research. 

vee Dorn. Actually you have not chartered any trawlers to replace 
the work that the A/batross did do? 

Mr. McKernan. At the present time we have not. The Albatross 
was decommissioned on the 9th of this month so that there have been 
no charters at the present time. 

Mr. Dorn. So that your answer to the chairman that you chart- 
ered trawlers to replace the work that the Albatross was doing is 
not entirely exact. 

Mr. McKernan. Well now, I am very sorry if I misinformed the 
chairman. The Delaware is a trawler type boat. It operated as a 
trawler before we took her over and she is our exploratory fishing 
boat in New England. 

We have right at the moment, for example, cruises during this 
coming month planned for the De aware to handle some of the work 
that the Albatross was doing so that I attempted, as best I could, to 
answer the chairman’s question correctly. I did not mean to mislead 
him. 

Mr. Miuier. I may say, Mr. Dorn, that maybe I did not put it cor- 
rectly because I did not mean to imply that any work had actually 
been done and contracts entered into but in this letter to Senator 
Saltonstall, which perhaps you have not seen, they pointed out that 
they would charter trawlers. I should have put it that way. 

Mr. Dorn. This action was not contemplated when you requested 
funds for this fiscal year, was it ? 

Mr. McKernan. The decision to deactivate the Albatross had not 
been made at that time, Mr. Dorn. Action on the Albatross has been 
considered every year since I have been back here, which is only 2 
years by the way, ‘but a consideration of the A/batross and her expen- 
Sive operation and less-than-efficient operation has been considered 
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every year by me since I have been back here. However, it was not a 
decision that had been taken when we budgeted for 1960. You are 
correct. 

Mr. Dorn. Going back to some of the answers that you gave me in 
the discussion we have had up to now, you mentioned something 
about chartering the Delaware. Is not the Delaware rons ship? 

Mr. McKernan. Yes. This is in a sense a figure of speech, but it 
is operated by our Branch of Exploratory Fishing and has its own 
program laid out for the year after a careful programing preceding 
the fiscal year. 

By the way, it was short of funds also and what we have done now 
is that the Research Division has contacted our Exploratory Fishing 
people and they have planned the work together. 

Now, we have felt that it was advisable to keep the Delaware under 
her present management and so what we are doing is an intrabureau 
charter, which is perhaps not a very good word because what it will 
amount to is a transfer of funds on the basis of the days at sea that 
the research people use the Delaware. That is planned now and there 
is a program which is being put into effect at the present time. 

Mr. Dorn. In your budgetary plans, have you started on an idea 
of actually replacing the Albatross? 

Mr. McKernan. Yes. 

Mr. Dorn. What is that idea that you have started on ? 

Mr. McKernan. In fact, we have had an idea for some time to 
replace the Albatross but, of course, we have budgeted within the 
limitations of the overall Federal budget and our plans at the present 
time are still subject to the limitations that are given all Federal 
departments at the present time. Within those limitations and within 
the general balance of the Federal budget, we are planning that in 
our turn, we will construct a research vessel which will be appropriate 
and will be designed specifically for the kind of oceanographic and 
experimental fishing that the A/batross has been carrying out. 

Mr. Dorn. That sounds like 1985. 

Mr. McKernan. I hope before that, Mr. Dorn. 

Mr. Dorn. Well, is that thinking for 1980 then ? 

Mr. McKernan. I certainly hope it is before that? 

Mr. Dorn. Then does it bring us to 1970? 

Mr. McKernan. I hope it is before that. 

Mr. Dorn. Now, what I am trying to get at from the circumspect 
language that you use is, When will it be? 

Mr. McKernan. It will be as soon as my superiors give me permis- 
sion to include it in my budget. 

Mr. Dorn. You would like to include it in your budget immediately, 
would you not? 

Mr. McKernan. I would have liked to have included it in the 
budget in the past. 

Mr. Dorn. You think it is essential to include in your budget, do 
you not? 

Mr. McKernan. I think that for the time being we can do a great 
deal of good research work without it, but I certainly think that it 
is an essential part of a full research program that is needed in New 
England. 

J Mr. Does. Then, the answer to my question really would have been 
yes”’ ? - 
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Mr. McKernan. Within the limits of my prerogatives to set such 
policy, yes, that is correct. 

Mr. Dorn. So that, summing up, in order to have proper func- 
tional scientific research, it is essential to have the Albatross replaced 
jmmediately ? 

Mr. McKernan. No. 

Mr. Dorn. How do you differentiate ? 

Mr. McKernan. We have a back log of scientific data in our lab- 
oratory in Woods Hole and there will be a loss in the collection of sci- 
entific data and there will be some interruption. My “no” perhaps 
should have been qualified to that extent, but nevertheless the essen- 
tial parts of our New England program can be carried on effectivel 
with the present arrangements. We were assured of this by the di- 
rector of the laboratory, Dr. Graham, before he helped us make the 
decision to deactivate the boat. 

Mr. Dorn. I think, though, that you would feel very decidedly that 
the limitations incurred are curbing scientific research ? 

Mr. McKernan. I am sure I could not answer that in any other 
way but “yes.” 

Mr. Dorn. That is all. 

Mr. Mitter. Mr. Oliver. 

Mr. Outver. Thank you, Mr. Chairman. 

Mr. Director, I have a great interest, of course, in the work that 
your Bureau or Department is doing, primarily of course because of 
coming from Maine, as I do. 

Your reference to the herring catch there is of prime importance 
to us. 

Mr. McKernan. Yes, sir. 

Mr. O ttver. Also another problem that confronts us or has con- 
fronted us for some time is the matter of offshore dragging of lob- 
sters. This local interest of mine, however, is perhaps overshadowed 
I may say by the great problem of how are we going to get more re- 
search so far as our oceanographic goals and objectives are concerned, 
and I would gather from your testimony as of this time that it is 
your feeling that oceanographic research in terms of the recommen- 
dations perhaps of the committee of scientists is going to be cramped 
and stifled and delayed by reason of the inability of the Bureau to 
meet the monetary requirements of such increased research. 

Is that a correct statement or a reasonably correct statement of the 
situation ? 

Mr. McKernan. Well, considering the report of the subcommittee, 
of course, these things cost a great deal of money and, when those 
funds are not made available, obviously the increases recommended 
to the extent recommended by any committee cannot be carried out. 

We still will carry out both in New England and other parts of 
the United States important and absolutely essential oceanographic 
and marine biological work to the very maximum extent possible with 
the funds made available to us. 

Mr. Ottver. To make a direct inquiry, are you going to be able to 
carry on the necessary work, the essential work with regard to in- 
en concerning the herring catch for this next season, for ex- 
ample ? 

Mr. McKernan. Yes. 
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Mr. Otiver. You are going to be able to carry on as much work as 
you have last year, for example? 

Mr. McKernan. Yes. 

Mr. Ottver. What about this business of offshore dragging for 
lobsters? Has your Bureau been in that picture at all? 

Mr. McKernan. Yes, I think we have. In fact, the Delaware has 
been doing that particular work. We will anticipate that she will 
carry on those very important offshore exploratory efforts during the 
coming year. 

I do not mean to imply that I think that more should not be done 
because this is not the case, and I furthermore do not, on the other 
hand, wish to imply that we do not have funds to do important work 
which we feel will contribute directly to the benefit of the New Eng- 
land fisheries and of other coastal fisheries of the United States, be- 
cause I do not feel that way. In other words, I do not feel that we 
are so stifled that our efforts are ineffective. I certainly do not fee] 
that. 

I feel that our efforts are very effective and that we will, during 
1960, be able to carry out effective and essential parts of this program. 

Mr. Ouiver. May I ask you this: With regard to the budgetary al- 
lotments for the Albatross specifically, is it your statement that the 
Albatross has been operated within its budgetary allotments up to 
now ? 

Mr. McKernan. The Albatross was operating on a deficit when 
we closed her down. In other words, had we continued operation for 
the rest of the year as it was planned with no increase, we would 
have had a deficit in her operating budget which would have had to 
have been made up out of our research budget. 

Mr. Otiver. I have some information, and I do not know whether 
it is correct or not, which indicates that the last balance sheet, dated 
January 31, 1959, showed that the A/batross was well within her 
maintenance work and average repair budget for fiscal 1959. 

Mr. McKernan. That information is incorrect. 

Mr. Otrver. That is incorrect ? 

Mr. McKernan. Yes. 

Mr. Ottver. What has been the repair expense on the A/batross 
during the years 1957, 1958, and 1959? Have you those figures avail- 
able ? 

Mr. McKernan. Yes; I do. 

Shipyard repairs were $25,000 in 1956, $51,000 in 1957, and $24,000 
in 1958, and $24,500 so far in 1959. 

Does that give you the information? Those were shipyard repairs. 

Mr. Outver. If my arithmetic is correct, that means an average an- 
nual expense of $33,000. 

Mr. McKernan. Yes. 

Mr. Otrver. Is that comparable to some degree perhaps with the 
operation of a comparable sized boat or vessel in the private industry, 
we might say ? 

Mr. McKernan. I think it is higher. 

Mr. Ottver. You think it is higher? 

Mr. McKernan. Yes. 

Mr. Ottver. I have information which indicates that the average 
annual overhaul costs for a 100-foot towboat, for example, run between 
$30,000 and $40,000. 
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Mr. McKernan. I[ have no information on towboats. 

Mr. Oriver. I should expect you would not. 

Mr. McKernan. My experience is in oceanographic and fishing 
vessels. 

Mr. Otiver. I was wondering if there was any similarity there so 
far as average costs are concerned or whether there could be any simi- 
lar amount involved in a vessel operating under your supervision and 
one operating in private industry. 

Mr. McKernan. There would be if they were doing similar work. 
For example, fishing vessel operations are more like ours except that 
we are required to keep our boats in much better condition than fish- 
ing boats. For example, none of the fishing boats is under Coast 
Guard inspection. 

We keep ours up at considerable extra expense to meet Coast Guard 
and American Bureau of Shipping standards and many of the fishing 
boats do not. 

Mr. Outver. By the way, this Albatross, as I understand it, has been 
declared seaworthy by the U.S. Coast Guard. 

Mr. McKernan. That is correct. She is seaworthy. 

Mr. Outver. When they say “seaworthy,” does that mean that it is 
capable of taking on any particular work that is necessary out in a 
deep ocean in offshore work ? 

Mr. McKernan. At that time; yes. In other words, I would be will- 
ing to sail on the A/batross if she were operating right now. It might 
break down but I do not think it would sink. 

Mr. Outver. Would that not be true with the Deleware, too? Might 
the Delaware not break down ? 

Mr. McKernan. Yes; except that the Delaware is a much younger 
vessel. 

Mr. Oxrver. Was not the A/batross given a major repair job by the 
Navy’ They were using it, were they not, during the war? 

Mr. McKernan. I do not think they ever used it. All they did 

was get it ready for use and tested it for a number of hours and I 
do not think they ever used it. I have seen some of the information 
that you may have had. I had a letter to that effect. I do not be- 
lieve that information is quite correct. I think we overhauled it at 
a cost of about $125,000 but this does not affect the hull and other 
essential parts of the structure itself. We put on a new super- 
structure and made her usable for research work to the best that her 
basic design would allow. 

Mr. Oxtver. I see. What would be the comparative operating cost 
between the Delaware and the Albatross per month ? 

Mr. McKernan. The A/batross probably cost $3,000 or $4,000 per 
month more than the Delaware. 

Mr. Oxtver. Now, on the $3,000 or $4,000 additional cost, how much 
larger scientific personnel force could be carried or has been carried 
on the Albatross as ¢ ‘compared to the Delaware ? 

Mr. McKernan. The A/batross has carried 17, because she has been 
used for oceanographic research work. 

The Delaware has been operated as much as possible as a fishing boat 
so that she carries the same crew as a fishing boat and she is operated 
with 11. 

The scientific crew is your request ? 

Mr. Otiver. Yes. 
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Mr. McKernan. I am sorry. The Albatross can carry up to eight 
or does carry up to eight. 

The Delaware can carry six. 

Mr. Ouiver. The Delaware can carry six scientific personnel with 
her present accommodations? 

r. McKernan. Yes; she has 23 berths on board. At the present 
time she has 11 crew members. We expect to increase her crew to 17 
which would leave 6 berths. 

Mr. O iver. Will that call for additional expense of operation of 
the Delaware? 

_Mr. McKernan. Absolutely not. If we want to increase that above 
six, it will require some revision which is absolutely minor to add 
some new bunks to her, but at the present time she will carry six 
extra personnel without any difficulty in addition to the some six 
extra people that we will need for the crew. 

Mr. Oxtver. To get back to this business of chartering fishing boats 
for carrying on this additional research work that you say you have 
planned or programed out, is the fishing industry at the present time 
reasonably. well occupied? I mean, are they using a large portion of 
the fleet that is available for private fishing operations? 

Mr. McKernan. Yes, toa considerable extent. However, we always 
get quite good vessels to bid and it is not true that only obsolete vessels 
bid on our charters. In fact, we do not take them if they will not do 
the work and will not do it well. 

Mr. Ottver. Is the cost of that chartering going to be comparable 
perhaps in any way to the operating costs of the Albatross? 

Mr. McKernan. I think it will be cheaper. We will not be able 
to do quite as comprehensive work because the equipment will not be 
on these commercial boats, but we expect the charter will be cheaper. 

Mr. Otiver. For example, when these seamen who operate the 
Albatross are thrown out of work because of this deactivation of this 
vessel, I think you stated in the letter that they probably could find 
jobs in the fishing industry because the fishing industry is now fairly 
good. Are they going to be able to find jobs? Are you trying to get 
them placed ? 

Mr. McKernan. Yes, we are certainly helping. I would be very 
hopeful that they would be able to find jobs. 

Mr. Ontver. Are these fishermen that can go out and find a job, we 
will say, in private industry, experienced hands that you are going 
to have to replace at some time for work on a research vessel that 
you may be operating? Do you have to go out and train other people 
to be as competent as they have been ? 

Mr. McKernan. These people are certainly competent on our ves- 
sels. They are all trained as fishermen and they are all New Eng- 
land fishermen insofar as I am aware. I might be wrong about one 
or two, but I think this is the case, so that they can step into the 
fishing industry in New England. 

Mr. Oxtver. In effect, could it not be true that by losing them now 
you may have difficulty in replacing them with men as good later? 

Mr. McKernan. It could be true. 

Mr. Oxtver. Is that good business? 

Mr. McKernan. No, not if it could be helped, but I think it is much 
worse business to have a boat lying at the dock and simply paying 
for 17 people and not using the boat. 
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Mr. Ottver. You mentioned this business of days at sea with the 
Albatross. I havesome figures here which indicated that in fiscal 1957 
there was a record of 137 days at sea and in fiscal 1958 a record of 
149 days at sea and in a portion of fiscal 1959 the record is 102 days 
at sea. 

I assume those are fairly accurate figures. 

Mr. McKernan. Those are correct. 

Mr. Oniver. In talking about the portion of the year 1959, does that 
include the 25-day Christmas holiday period that the ship would have 
been at the dock in any event? 

Mr. McKernan. I do not know how many days it was, Mr. Oliver, 
but I am sure that through 1959 it was 102 days that the vessel was 
at sea up to March 9 when it was deactivated. 

Mr. Ottver. March 9 of this year? 

Mr. McKernan. Of this year, yes. 

Mr. Oxiver. You think that there would have only been a matter of 
only about 30 more days? 

Mr. McKernan. With funds that we had there would have been 
less than that. 

Mr. Ottver. But so far as the condition of the vessel is concerned ? 

Mr. McKernan. Had we had unlimited funds to operate the vessel 
regardless of her efficiency, I suspect we would have done about the 
same as we have done in the past 4 years, about 150 days. 

Mr. Ottver. You think it would not have run over 150 days if you 
had the funds to keep it operating or had wanted to use the funds to 
keep it operating ? 

Mr. McKernan. I cannot be certain about that. It would depend, 
of course, upon some other factors but, just looking at the record, I 
would say that she would be expected to operate at about 150 days. 

Mr. Otiver. I am taking too much time, Mr. Chairman, but these 
questions, to me, should be clarified. 

I have just a few more. 

Mr. Miter. Go ahead. 

Mr. McKernan. The Delaware has operated about 180 days in con- 
trast to this 150 or 145 days that the Albatross has operated. 

Mr. Otiver. Do I understand from your previous replies to ques- 
tions that you feel that we should have more research facilities if we 
are going to carry on a real program of oceanographic research ? 

Mr. McKernan. I would hope so. 

Mr. Otiver. Did I understand you to say that during your regime 
that additional funds have not been asked to get the tools with which 
to work, namely, your research vessels ? 

Mr. McKernan. Our Bureau has had a fair allotment of the De- 
partment’s budget with respect to research. There was no increase 
in research allowed in the President’s budget for this year. In gen- 
eral, since the Saltonstall-Kennedy funds became available from im- 
port duties in 1955, I believe there have been little or no increases in 
our research budget. I am saying that right off the top of my head, 
Mr. Congressman. 

_ Mr. Ottver. You and your associates have not been too aggressive 
in fighting for additional budgetary funds. 

Mr. McKernan. This is not necessarily true. I am, of course, not 
at liberty to indicate our efforts in this respect, but we have aggres- 
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sively attempted to put our case and I think if the records of the 
Department of the Interior were examined, it would show that our 
Bureau has been getting a fair allotment of funds, too. That is, we 
have not been cut short and our efforts and our justification with re- 
spect to research has allowed us what appear to me to be a fair share 
and perhaps even in some instances a little more than some of the 
other bureaus of the Department. That is, I do not feel that we have 
been treated unfairly. 

Mr. Oxtver. I am happy to have you give me that reply. I felt, 
in looking over some of this information that I have, that there 
has not been too aggressive an effort made by the Bureau to get its 
proper share of funds, 

Mr. McKernan. I have been accused a great many times of the 
opposite. 

Mr. Ortver. That is very good. I hope that that means that up 
in New England, particularly off the Maine coast, we are going 
to get. more wor k done on her ring production and also that we are 
going to be able to get out and study further the impact of that deep 
sea dragging for lobsters which bothers us very much. 

Mr. McKernan. Sometime I would like to teil you about our her- 
ring research up there. It is very interesting. 

Mr. Ottver. To close, as far as I am concerned, Mr. Chairman, for 
the moment, I sent a telegram on my own, I might say, to the Director 
of the Woods Hole Institute, and I would like to read the last. sen- 
tence of his reply and then insert it in the record at this point. 

Mr. Minter. Without objection that may be done. 

(The telegram referred to follows :) 

Woops Hote, Mass., March 6, 1959. 


Representative JAMES C. OLIVER, 
Washington, D.C. 


This institution has not used research vessel Albatross IIIT since the summer 
of 1952 hence deactivation will not affect our operation, our understanding is 
that scientific personnel are not affected by this action, however, laying up of 
research vessels such as the Albatross makes it mandatory that positive action 
be taken to create a research fleet as proposed by the National Academy of 
Sciences report on oceanography. 

PAuL M. Fyer, Director. 

Mr. Onxtver. I asked him two or three questions, whether or not 
the deactivation of the Albatross is going to interfere with the 
scientific research at Woods Hole, and he replied that it would not 
affect “our operation.” 

I suppose that means the Woods Hole Institution itself not the 
Federal effort, is that correct ? 

Mr. McKernan. Yes. 

Mr. Ottver. It— 


will not affect our operation. Our understanding is that scientific personnel are 
not affected by this action. However, laying up of research vessels such as the 
Albatross makes it mandatory that positive action be taken to create a research 
fleet as proposed by the National Academy of Sciences report on oceanography. 

Signed “Paul M. Fye, Director.” 

I assume you would go along with that statement? At least, that 
is the implication I have of what you said here today. 

Mr. McKernan. That is correct. 

Mr. Ottver. In other words, the more that we can all do together 
to get more funds for this particular purpose making our oceano- 
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graphic research more effective and more expansive would probably 
be in the interest of the country as a whole. 

Mr. McKernan. Yes. 

Mr. Outver. Thank you very much. 

That js all [ have. 

Mr. Miuter. Mr. Pelly. 

Mr. Petty. Mr. McKernan, are we going to go through this in 
connection with Alaska, too? Are you transferring any vessels to 
the new State or discontinuing any operations up there? 

Mr. McKernan. We are transferring our management vessels to the 
new State for their use and we have deactivated two rather obsolete 
vessels in Alaska. 

Mr. Petry. Are those vessels operated with civil service employees ? 

Mr. McKernan. Yes. 

Mr. Pexxiy. In other words, there are no openings available for 
transfer ? 

Mr. McKernan. No. 

Mr. Petty. Do you anticipate that you will have further reduc- 
tions in the Alaska operations in vessels ? 

Mr. McKernan. Yes, we will, Mr, Pelly. 

Mr. Pretiy. Are those budgetary or in connection with the State? 

Mr. McKernan. Those are in connection with the transfer and, of 
course, the budgetary picture for us changes with the transfer of func- 
tions as it well should. 

Here again we are attempting to work with the new State and 
again bring about a painless transfer of these personnel everywhere 
possible but, as yet, there are problems involved in the pay scales 
and benefits and various other matters. I am sure that the new State 
will take the position that they wish to pick and choose with respect 
to the employees and will not want to take them over in toto. They 
have indicated such. 

Mr. Petty. You had prior to statehood how many vessels there? 

Mr. McKernan. I think we had a total of about 30. I am pulling 
this out of my memory, Mr. Pelly, because I am not prepared to answer 
in detail. I think there are » about six major vessels in Alaska, one or 
two of which have been carrying on research and will remain with 
us. 

Mr. Petty. How many have you transferred to the new State? 

Mr. McKernan. We have made arrangements to transfer all of 
the remainder that are not used for research, but you may remember 
that that transfer of authority has not taken place, so that most of 
those vessels are still being used by us. 

There were two. of them that were old and we felt were inefficient 
to operate and we have decommissioned those. 

One, I think, is being loaned to the State of Washington. 

Mr. Pexiy. Were those vessels all manned with civil service per- 
sonnel ? 

Mr. McKernan. Yes, they were excepted personnel exactly in the 
same classification as the New England people. 

Mr. Petty. What is the budgetary situation, then, as far as the 
management of the Fish and Wildlife Commercial Division in 1960 
as against 1959? 

Mr. McKernan. It remains approximately the same. 
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Mr. Petty. And you are going to operate less vessels with about 
the same anticipated amount of money ? 

Mr. McKernan. Approximately, yes. 

Mr. Pexiy. Are the vessels there obsolete like the Albatross? 

Mr. McKernan. Yes. There are probably two or three others that 
the State will want to lay up. In connection with those that we are 
laying up, we cooperated and coordinated our actions with the off- 
cials of the new State and, in fact, simply asked them if they wanted 
them in their present condition, and reached complete agreement with 
them that they should be deactivated. 

Mr. Petty. Will the overnight closing of fish traps eliminate any 
management work and save any money ? 

Mr. McKernan. No. 

Mr. Petty. Then, as I understand it, actually getting down to 
research you will have two vessels in the Alaska waters; is that 
correct ? 

Mr. McKernan. It depends a little bit on the size and I think we 
will have one large research vessel in Alaska and in fact two smaller 
ones. Then, plus that, we will have one large one, the John N. Cobb, 
stationed in Seattle which works the Pacific Northwest and Alaska 
so that there probably will be two boats working part time ir Alaska. 

Mr. Petty. You do not anticipate that there will be any less re- 
search work or less effective work during the next fiscal year? 

Mr. McKernan. No; there will not be less. 

Mr. Petty. But you will probably have in your mind that there 
would be some need to ask for funds to construct new vessels for the 
Pacific as well as New England ? 

Mr. McKernan. In research ? 

Mr. Petry. Yes. 

Mr. McKernan. Yes; our entire research fleet is pretty obsolete. 
Even our new vessels are not in very good condition and the report of 
the National Academy of Sciences properly assesses the condition of 
the American oceanographic research vessels in general, and those 
include ours and our vessels I might add, even the best of them, are 
in my opinion worse than probably the worst that a country like 
Japan has. 

Mr. Miter. Will you yield for just a minute because I may as well 
do this now. 

Mr. Petty. I yield. 

Mr. Mritier. Will you prepare for the record a complete list of your 
research vessels showing pertinent data referring to them, their size, 
location, length, power, the date on which they were built or launched, 
and the date of their last major overhaul ? 

Mr. McKernan. Mr. Chairman, would you like that limited to some 
size since we have a number of small motorboats. 

Mr. Mrier. Yes. I would limit that not to small craft but to craft 
that are capable of going to sea offshore and staying offshore. 

Mr. McKernan. Yes, we will be pleased to do that. 

Mr. Mixer. I have merely indicated some of them but I would like 
a complete history. 

You can talk to counsel and get together on the type of data that 
we want. 

(The information referred to follows:) 
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Mr. Mriuer. Excuse me. That was a good place to insert this. 

Mr. Curtin. Will the chairman yield ? 

Mr. Miter. Yes. 

Mr. Curtin. Do I understand that'this witness was going to supply 
you with information as to the cost of cnartering these trawlers? =~ 

Mr. Mritter. Yes. 

Mr. Petty. I was all through. 

Mr. Miuter. Mr. Flynn. 

Mr. Fiynn. I have just a couple of questions. You mentioned your 
operating limitations on your budget. Will you tell us who put on 
that limitation and what the limitation is? 

Mr. McKernan. I think every Federal agency is working within 
the limitation of the President’s budget and we are no exception to 
that, Mr. Flynn. 

Mr. Fiynn. Do you have a budget of your own or does yours come 
under your parent department ? 

Mr. McKernan. Well, we have a budget of our own as a Bureau 
of the Department of the Interior and this comes under the Depart- 
ment’s budget. 

_ Mr. Fiynn. And you present your budget before the budget hear- 
ing or is that presented by the Department of the Interior? 

Mr. McKernan. I present the material at the congressional appro- 
priations hearing. 

Mr. Frynn. And that is the Bureau of the Budget hearing? 

Mr. McKernan. Yes, my staff and myself appear before the exami- 
ners before the Bureau of the Budget hearings. 

Mr, Frynn. And also before the President’s Board ? 

Mr. McKernan. Well, the Bureau of the Budget is the President’s 
Review Board for all administrative departments. 

Mr. Fiynn. Then you also appear before the congressional bodies? 

Mr. McKernan. Yes, sir. 

Mr. Fiynn. As far as the Bureau of the Budget is concerned, what 
did you ask for that they failed to give you? 

Mr. McKernan. I do not believe that I am allowed to give out that 
information without permission from my superiors, Mr. Flynn. 

Mr. Minter. What was the nature of the question ? 

Mr. Frynn. With this boat being out of operation, I asked him 
what he asked for. 

Mr. Miter. That is very true. He cannot give that out to you at 
this time. As a Member of Congress individually you can write to 
the Bureau and ask for it. You will not get it until after the Bureau 
of the Budget has put its mark on it but after the Bureau of the 
Budget as approved, then they can come and tell you as a Member of 
Congress what they asked for. 

Mr. Frynn. In any event, because of the anticipated reduction in 
this year’s budget, your Department made a decision to lay up the 
Albatross? 

Mr. McKernan. Not entirely, Mr. Flynn. 

Mr. Frynn. What. other factors then entered into it, sir? 

Mr. McKernan. The obsolescence of the boat. 

Mr. Fiynn. In comparison with the Delaware, which boat is in the 
best condition ? 

Mr. McKernan. The Delaware. 
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Mr. Frynn. Which is the newer boat ? 

Mr. McKernan. The Delaware. 

Mr. Firynn. What repairs are needed by the Albatross? 

Mr. McKernan. I cannot give you the detail of those, Mr. Con- 
gressman. I am not at all sure that there are any repairs that you 
can put your finger on right at the present time, but, as I mentioned 
to the chairman, the Albatross is an old boat and repairs simply 
mount up like they do in any old piece of machinery and this boat is 
about 10 to 15 years beyond the normal replacement time. You 
normally would replace a steel vessel like this in between 15 and 
20 years. 

Mr. Fiynn. But it is seaworthy ? 

Mr. McKernan. It is seaworthy but it is old. 

Mr. Frynn. And it has been doing oceanographic research ? 

Mr. McKernan. Right, inefficiently during the past several years. 

Mr. Frynn. Do you have any boat to take its place in this research 
work ¢ 

Mr. McKernan. As I said before, we are operating the Delaware 
to a greater extent and to that extent it will replace the Albatross. 

Mr. Frynn. But the Delaware has been limited pretty well to 
fishing ? 

Mr. McKernan. To exploratory fishing but it is capable of doing 
oceanographic work also. 

Mr. Friynn. In any event, you are substantially reducing the 
amount of research that would be done if you operated the Albatross 
in addition to the Delaware? 

Mr. McKernan. We are substantially reducing the sea work at the 
present time, yes. 

Mr. Frynn. And by reducing the sea work you are reducing the 
research work ? 

Mr. McKernan. No, we are actually going to be able to increase 
the analysis of research work by the diversion of funds that would be 
spent for the excessive costs of operating the Albatross to additional 
research work on shore. 

Mr. Frynn. You used the word “analysis.” Does that mean you 
are going to spend more of the budget in the office and less of the 
budget on the water? Is that right? 

Mr. McKernan. We will spend more of the budget in the labora- 
tory dealing with the data that have been collected at sea, yes. 

Mr. Fiyxn. Do you have substantial data that have not been 
worked out ? 

Mr. McKernan. A great deal, yes, sir. 

Mr. Frynn. For how many years past has that been gathered ? 

Mr. McKernan. Well, we have been operating for a good number 
of years and I am told by the Laboratory Director, Dr. Graham, 
that there is a backlog of data and that it is essential that this be 
caught up and that, while the loss of the use of the A/batross will 
certainly affect our program, and I would not mean to imply any- 
thing else, nevertheless a great deal of this, for the time being, will 
be made up for by an inc reased efficienc y in the operation in the lab- 
oratory in the analysis of the data. 

Mr. Frynn. But your main reason for laying up the A/batross is 
- fact that your budget did not provide adequate funds to operaté 
It! 














104 OCEANOGRAPHY IN THE UNITED STATES 


Mr. McKernan. No. I am of-the opinion that no matter what the 
budget was that very shortly or at the present time I would recom- 
mend laying up the Albatross anyway because we need a research 
boat in New England that is designed for the purpose of oceano- 
graphic and marine biological work and the Aldatross is not. It has 
never been a good research boat. These conversions never are and 
the Albatross is worse than most of them that we have in this regard, 
so that it has never been a good boat. It is far beyond its wate age 
and its effective operations have been limited in comparison to our 
other good research boats which are also old, by the way, most of 
them. Most of them are conversions. So that, if we had the funds, 
Mr. Congressman, at the present time I would recommend laying up 
the Albatross, so that the funds problem is important but it is not 
the real factor. These things pile up on you. 

We have delayed laying up the Albatross now for about 3 or 4 
years, and at some time or another this particular decision must be 
made. 

It so happened that at the present time we were confronted with 
budgetary problems with these increasing costs. We felt that we 
could more effectively operate the De/aware than it has been possible 
to operate her by chartering her in an intrabureau manner and get the 
very maximum use out of one boat. Then, by more efficienly using 
our scientific staff, work up back data and the data that the Delaware 
will collect. 

It seems to us with the present funds this is the best way to operate. 

Mr. Fiynn. By the same reasoning, why did you not lay up the 
other outmoded vessels that you speak off ? 

Mr. McKernan. In no instance that I know of are the vessels oper- 
ating in the same inefficient manner and with the same budget prob- 
lems that we had in New England at this time. 

Mr. Fiynn. For the record, so that you will know the reason for 
my question, I am deeply concerned over what I believe is a tendency 
to have inefficient operation of necessary departments under the guise 
of a balanced budget. I am interested in determining whether or not 
we are getting an efficient and a proper operation of the Department 
or whether it is being sacrificed because of an attempt to save money 
and balance the budget. 

Do you feel, in the nature of my question, that you have had allotted 
to you in your budget enough money to efficiently and competently 
operate your Department for the year? 

Mr. McKernan. Yes. 

Mr. Fiynn. Do you feel that your Department can do all of the 
oceanographic research that you should do? 

Mr. McKernan. No. 

Mr. Fiynn. Do you feel that if you had a greater budget you could 
perform a greater service in this oceanographic research ¢ 

Mr. McKernan. Yes. 

Mr. Fiynn. Do you feel that you need another boat to perform 
this work ? 

Mr. McKernan. Eventually we do. For the time being I think 
that the present plans that our staff have organized and have pre- 
sented to me are sufficient to carry on the essential work and to allow 
efficient operation, and I want to assure you, Mr. Congressman, that 
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not only myself but everybody I come in contact with in my Depart- 
ment is interested in exactly the same thing you are and we are not 
interested in inefficient operations or any kind of waste and this present 
action was designed particularly to correct that kind of a thing. 

Mr. Fuynn. Thank you. 

Mr. Miuxer. Mr. Curtin. 

Mr. Curtin. Thank you, Mr. Chairman. 

Do I understand that the Albatross is the oldest of the vessels en- 

d in this kind of work ? 
r. McKernan. I think it is the oldest oceanographic vessel in the 
United States. 

Mr. Curtin. How old is it? 

Mr. McKernan. It is 33 years old. 

Mr. Curtin. Do I understand that it is your intention to charter 
four trawlers to do part of the work that was being done by the 
Albatross? 

Mr. McKernan. Mr. Curtin, not specifically. The question that 
was put to me, as I recall it, was how many vessels have we chartered, 
or at least I answered that question. 

The answer was that we have in about the last year chartered four 
different vessels and you know we put those out on bids. We ask 
for bids and tell them what we are going to do and the length of the 
cruise and we put out the specifications needed. Then these various 
vessel owners answer our bids and bid on this particular cruise or 
this particular project so that this is somewhat indefinite—and I do 
not mean, under any circumstances, to be evading your question, but 
it is not possible to give the precise number of vessels or cruises that 
will be chartered during the next 4 or 5 months. 

Mr. Curtin. Then you are not in a position to say how much the 
cost of this charter service is going to be for the next fiscal year as 
compared to what it would cost to keep the Albatross in operation ? 

Mr. McKernan. Yes, I am, because when we do not charter out- 
side vessels we will have an intrabureau charter of the Delaware so 
that I am in a position to say that the approximate cost of vessel 
operation next year, I think, is about $110,000 for the biological por- 
tion of our program. That compares with an estimated budget of 
$192,000 for operation of the Albatross. 

Had we operated the Albatross at $192,000 next year, which was 
the estimate that it would have cost us, this would have meant that 
the scientific work in New England would have dropped $67,000 
in order to meet those estimated increased costs. 

Mr. Curtin. But if you use these trawlers you will not do the 
same amount of scientific work on the high seas, will you? 

Mr. McKernan. No; we will not. 

Mr. Curtin. You will do a lot more work in the laboratory on 
information you have previously assembled ? 

Mr. McKernan. Yes. 

Mr. Curtin. Is it your thought that these trawlers are more effi- 
ciently designed so that they can better do the work formerly per- 
formed by the Albatross? 

Mr. McKernan. In connection with the fishing portions of these 
charters, a charter of the fishing vessels themselves is even more ef- 
ficient, but with respect to any aspects of oceanography and any as- 
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pects of our marine biological work requiring precise navigation right 
down to almost the vard, “the answer is that the fishing vessels are not 
as efficient and in the lor ng haul fishing vessels are not good vessels to 
use for oceanographic or marine biological work. They do not re- 
place oceanographic vessels and we would hope that this is an interim 
replacement. 

Mr. Currin. I got the impression from you that the A/batross was 
seaworthy, is that true ? 

Mr. McKernan. It is seaworthy at the present time; yes, sir. 

Mr. Currin. I also got the impression that the power plant was 
satisfactory. 

Mr. McKernan. They are not in bad shape for their age. 

Mr. Curttn. Then is the inefficiency due to the equipment that is 
now in the vessel ? 

Mr. McKernan. Well, the inefficiency in general is just due to the 
age of the boat and the fact that the vessel was never designed to do 
oceanographic and marine biological work and the fact that for most 
of our work she is a little large; and all of these things combined 
make her rather inefficient for the purposes that we need. 

Mr. Curtin. How many years have you used her for this purpose, 
since you got her in 1948? 

Mr. McKernan. She has been in actual operation for us for 11 
years 

Mr. Curtin. Why did you just decide that she was not efficient? 

Mr. McKernan. We did not decide that just now, Mr. Curtin. We 
knew she was inefficient as general knowledge back in 1954 or 1955. 
Along in there I understand that it was recognized that she was in- 
efficient and there were general plans laid at that time to consider the 
construction of a new research boat. 

Mr. Curtin. Has it cost $192,000 to operate it in any previous fiscal 
year? 

Mr. McKernan. It cost $177,000 in 1957. 

Mr. Curtin. That was the highest ? 

Mr. McKernan. That is the highest in the last 6 years. 

Mr. Mitirr. Just a minute, Mr. McKernan. Let us not mislead 
anyone. 

Will you excuse me? 

Mr. Currttn. Surely. 

Mr. Miter. I was going to ask you some questions. 

In 195 us your shipyard repairs costs were $51,000, which were in 
that $177,000. In 1956, you spent $25,000, which made it $145,000 to 
operate ier; and in 1958 you spent $24,000, which made it $164,000. 

You are not trying to mislead us by telling us that this $177,000 was 
the high year whereas in that particular year you have about $25,000 
above the average ship repair between the years 1955 and now? 

Mr. McKernan. That is correct. 

Mr. Mitxer. Then it cost you about actually $152,000, if you take 
that extraordinary expense out, to operate her for that year; is that 
correct ? 

Mr. McKernan. That is right, but the total expense includes this 
extra cost of repairs. 

Mr. Mirtier. What were those extra repairs in that year? 
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Mr. McKernan. These were a number of items that after Coast 
Guard inspection were found to be substandard on the A/datross and 
that we put in to bring her up to Coast Guard standards. 

As I recall, before that time she had not been under Coast Guard 
inspection and, at that time, we brought her up to Coast Guard 
standards. 

Mr. Miniter. Because for the next succeeding 2 years or next suc- 
ceeding year, the cost of repairs fell from 1956; 1956 was $25,000; 
1958 was $24,000; and 1959 to date was $24,500. 

Mr. McKernan. Yes. There have been items which were not 
budgeted in our 1959 budget. That is, although the total is the same 
as last year, for example, the costs of repairs so far in the fiscal year 
have already exceeded our budgeted costs for that comparable period 
of time. 

Mr. Miuirr. Do you have any further questions? 

Mr. Curttrn. I have just a few questions, sir. 

Do I understand that the average daily use of the vessel was 180 
days during the last fiscal year? 

Mr. McKernan. The Delaware has been about 180 days. 

Mr. Curtin. [ mean the A/hatross. 

Mr. McKernan. The A/hatross in the last full year she was in 
operation has been at sea 149 days. 

Mr. Curtin. How many days would there be for the contemplated 
leasing of these trawlers? 

Mr. McKernan. We are planning on approximately 110 days of sea 
operation in biological research, at least a minimum of 110 days for 
1960. 

Mr. Curtin. That averages about $1,000 a day. Is that coinci- 
dental or is that a basis on which you can figure it? You said 110 
days, $110,000. 

Mr. McKernan. This is about right. This is about what it will 
cost. 

Mr. Curtin. That is all, Mr. Chairman. 

Mr. Mitier. Mr. Chairman, have you any questions? We are very 
happy to see you here. 

The CHatrmMan. I have no questions. 

Mr. Ouiver. Mr. Chairman, could I be indulged for a couple more 
minutes ? 

Mr. Miuirr. Yes. 

Mr. Ontver. I would like to ask the witness, Mr. Chairman, if it 
an be done within the jurisdiction of his official position, whether 
or not when he sends up for the record the figures as to the present 
condition of those various vessels which are now being operated, it 
would be possible for him to send up also information as to what he 
thinks the requirements of a real oceanographic program would call 
for in terms of vessels for the Bureau to operate. 

Mr. Minter. We will get into that when Mr. McKernan is up here 
in connection with our other phase of our work so that we are con- 
fining this today to the Albatross matter. 

Mr. Oxrver. All right. Could I ask the witness a couple of more 
questions ? 

Mr. Miuuer. Yes. 
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Mr. Outver. You have been talking about the inefficiency of the 
Albatross. Do you mean inefficiency as a vessel or do you mean also 
perhaps that the crew itself has not been as competent as it should be? 

Mr. McKernan. I do not mean the latter. It is a very good crew, 

Mr. Outver. You are talking about the vessel’s inefficiency ? 

Mr. McKernan. Yes; it has a very good crew. 

Mr. Outver. They have been very interested in their work and in the 
the objectives that you have been trying to reach ? 

Mr. McKernan. Very much so. 

Mr. Ottver. So that this decision could in no way be considered 
to be a punitive move against personnel on board that vessel ? 

Mr. McKernan. Absolutely not. This is no reflection on the excel- 
lent crew. The present crew of the Albatross is perhaps the best we 
have ever had and the present master is an suede skipper. 

Mr. Ottver. I have one other question, Mr. Chairman. 

As a basic philosophy, I am wondering whether or not in this deci- 
sion there has been consideration given to moves which have been 
made in other fields of Government operation to turn over to private 
industry operations which previously have been carried out through 
the Government agencies themselves. 

Mr. McKernan. This was not a consideration. 

Mr. Ottver. In other words, it is your position that private indus- 
try or private enterprise, for example, is not being favored at the 
sacrifice of efficient personnel and efficient operation taking into con- 
sideration only the fact that you call this an inefficient vessel ? 

Mr. McKernan. That is my position and I would go further and 
say that private fishing vessels can in no way replace an efficient 
oceanographic Government operated research boat. 

Mr. Outver. I gather from what you say the impression that you 
feel that you are going to use a more inefficient operation under pri- 
vate charter in trying to do a job that you feel that the inefficient 
Albatross is not able to do. 

Mr. McKernan. I am not sure I followed that but if I get the 
question correctly, it is our decision that with the funds we have al- 
lotted we can do a more efficient operation in carrying out our objec- 
tives of research and oceanography in New England with the plan 
that we have adopted. 

Mr. Ouiver. That is all I have, Mr. Chairman. 

Mr. Miter. Mr. Counsel, do you have questions? 

Mr. Drewry. Mr. McKernan, going back to this question of inefli- 
ciency of the Albatross, was she inefficient from the very beginning? 

Mr. McKernan. Yes, the Albatross was never considered to be a 
good boat. 

Mr. Drewry. She was never considered to be a good boat? 

Mr. McKernan. Never considered to be a good research boat. 

Mr. Drewry. Do you know why the decision was made to use her as 
a research boat ? 

Mr. McKernan. Well, she was the best that was available to us 
and we got her for a dollar and the costs of reconversion were some- 
where in the neighborhood of $150,000 or so to begin with, and I 
expect we probably have a half million dollars in actual conversion 
inher. I am guessing at that, by the way. 
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The Government and the country has gained a great deal of infor- 
mation and a great advancement that it would not have been able to 
make otherwise but this still does not make for an efficient operation or 
efficient oceanographic and marine biological research. 

Mr. Drewry. What is the reason for that inefficiency ? 

Mr. McKernan. Well, she was designed for other purposes. For 
example, the position of winches for the operation of various kinds 
of experimental fishing gear and for the conduct of ocean research is 
not the best. For example, it is much better to have laboratories on 
research vessels right directly amidships so that the roll of the 
vessel will not detract from chemical tests and reading burettes. It 
is not possible on a boat that is ready made for another purpose to re- 
design it to get the proper uses. 

e matter of fresh water, the matter of general accommodations 
for scientists and crews which have to carry out their functions in 
unique ways on research vessels is never good in these converted boats. 
I have had this experience on the west coast also and I think it is 
the general opinion of scientists throughout the world that these 
conversions are poor second choices. 

Our Government had a lot of these vessels in the early forties and 
there was a great temptation to get these vessels by research agencies 
that were otherwise strapped for funds. 

We were no exception. That is, we thought we were getting a 
good bargain by getting a boat for a dollar and I think that we have 
made good use of this vessel, and I say that in all seriousness, but 
nevertheless, all of us realize now that at best you get pretty second 
rate efliciency in operation from the very beginning. 

Then as the boat gets older and older, the little things that are 
sort of bothersome at first when the vessel is newer but that you put 
up with become more and more cumbersome and efficient opera- 
tions become more and more difficult. 

Mr. Drewry. She was lengthened, was she not? 

Mr. McKernan. She was lengthened. 

Mr. Drewry. The lengthening process was by cutting her through 
the middle and putting in the new midsection ? 

Mr. McKernan. Yes. 

Mr. Drewry. Did I understand you to say that that conversion 
work was done by you ? 

Mr. McKernan. No; not that lengthening. The conversion work 
from a Navy boat to an oceanographic boat was done by us but the 
section was put in there in 1941. This was before we had her. The 
conversion to a research boat, however, was 1948, and we did that. 

Mr. Drewry. You kept her up to Coast Guard standards and sub- 
ject to Coast Guard inspection ? 

Mr. McKernan. Yes. 

Mr. Drewry. In fact, I believe you mentioned that this larger 
amount in 1957 was due toa Coast Guard survey. 

Mr. McKernan. Yes. 

Mr. Drewry. I believe you also mentioned that you kept her up 
to American Bureau of Shipping standards? 

Mr. McKernan. Yes, I believe we have American Bureau of 
Shipping Certificate. 

r. Drewry. Is she actually classed by the American Bureau? 
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Mr. McKernan. I cannot tell you exactly how they have rated her, 
but normally they do not with these vessels. 

What they do is actually make a report on her condition. What we 
do is simply hire American Bureau of Shipping inspectors to inspeet 
our research boats and this is very helpful because their inspections 
are very thorough and are classed by mariners everywhere as being 
good inspections. 

Mr. Drewry. So that even though it did not have an actual clas- 
sification under the rules of the Bureau, as far as you were concerned 
you would comply with the advice of the Bureau inspectors / 

Mr. McKernan. To the extent that our funds would allow we 
did. 

Mr. Drewry. How old is the Delaware? You stated it was newer, 

Mr. McKernan. She was built in 1938. That would make her 
21 years old. 

Mr. Drewry. What do you consider to be the maximum useful age 
for a vessel of that type? 

Mr. McKernan. Of that general style, I would say between 15 and 
20 years is about the maximum that she should be operated and the 
Delaware is at an age now where she should be replaced, too, before 
very long. 

Mr. Drewry. I mention this age question in connection with your 
reference to the general debility that seems to be taking place as time 
has gone on. 

The Coast Guard itself, according to information furnished by the 
Commandant last year, considers around 35 years to be useful life 
of most of its craft, such as buoy tankers and patrol boats and things 
of that sort. 

You call on them for inspection. I would assume that they would 
apply the same standards to you that they do on their own craft. 

Mr. McKernan. I am applying the general standards that are of 
the classes of vessels that we are dealing with. In general, that is far 
older than the general consideration. 

In fact, insurance companies will simply not insure vessels of 
anywhere near the age or at least do not like to. They consider the 
replacement age in wooden vessels of about 15 years and of vessels of 
steel hull of the nature of the Albatross of about between 15 and 20 
years. 

Mr. Drewry. You said that conversions are usually inefficient in 
the first place. When inquiry was made, I believe by Mr. Dorn, con- 
cerning your plans for replacement of this vessel, you said you did 
have in mind the reconstruction of an existing vessel. How does 
reconstruction compare with conversion and what vessel do you have 
in mind that you will reconstruct ? 

Mr. McKernan. If I said that, I made a misstatement. I meant 
new construction. If I said “reconstruction,” I misstated it. 

Mr. Drewry. I may have misheard you, too. 

While you said you would have liked to have replaced this vessel 
in the past, I do not get a very clear picture that you feel that it is 
even necessary to be concerned about replacing her at present because 
you can carry on necessary work, essential work, you said, without 
her. 
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Mr. McKernan. I recognize that your question is a good one and 
my answers may not have been too specific in this respect. Es- 
sentially what it amounts to is that with respect to the general limi- 
tations of budgets and with respect to our overall program, we can 
well delay for a short time the replacement of the Albatross. We do 
need a new vessel to carry out essential oceanographic and marine 
biological work in New England and our present interim plan will 
not be adequate for any great t length of time so that my answer is along 
those lines. I am not in a position to say that the administration will 
approve the construction of the A lbatross in fiscal 1961 but I am sure 
that it is given a high priority in the Department and I am assured 
that at the very earliest opportunity and consistent with other plans 
in Government it will be given fair consideration for replacement. 

Mr. Mutter. Am I right when I put this interpretation on your 
answer: that when you get through evaluating these present data 
that you have collected in the past, during whic h time the gathering 
of new data could be allotted to some charters of private vessels, 
that unless you have a boat to replace the Albatross there will be a 
deterioration in the amount and quality of the data you can gather 
and the work that you can do in this field ? 

Mr. McKernan. That is true, Mr. Chairman. 

Mr. Drewry. Mr. McKernan, money has been budgeted for re- 
search. Have you actually used up all the money that would have 
gone to this vessel or will what is left go to carry out this backlog 
work that you are going to clean up on shore? 

Mr. McKernan. We have a small amount of money remaining that 
will go into charter work this spring, mostly the intrabureau charter 
of the Delaware, and probably a sm: all amount for the remainder of 
the fiscal year will go into some accelerated shore work, probably not 
very much because we have pretty well used up all of our funds. 

Mr. Drewry. Mr. Chairman, there are perhaps more questions but 
they are involved questions where probably Mr. McKernan would 
have to consult his records. 

May I be permitted to ask him those and ask that he supply them 
for the record ? 

Mr. Miter. Yes, without objection, that will be the order. We 
will also leave the record open with respect to the matter of the com- 
plete data that we want on these boats. 

We can get it now because we want it later anyway in another com- 
mittee. I “pulled some of it out of the air and I think that you and 
Mr. Drewry together can arrive at that. 

The CHairman. May I ask one question ? 

Mr. Miter. Yes, Mr. Chairman. 

The CHarrman. Have you surveyed the reserve fleet to ascertain 
whether there might be in the reserve fleet a vessel that you could 
convert to replace the Albatross? 

Mr. McKernan. Yes, Mr. Bonner, we have and we have not found 
one that we feel would satisfactorily do the job. 

The Carman. I have one other question which I would like to 
ask if you bear with me. Of course, I am interested in the studies 
that are made in all the localities, the Pacific, Atlantic, and so forth. 
Why is it more advantageous to explore the north Atlantic than 
the central or south Atlantic ? 
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Mr. McKernan. We are hoping to eventually extend comprehen- 
sive surveys all along the Atlantic coast and we have done some in 
the central and south Atlantic and are hopeful that within a short 
time these can be explored. 

I think the real answer to your question, Mr. Bonner, is that the 
more urgent problems have arisen in the New England area where 
you have this old-established fishery, so that what it amounts to is 
that we have put the first things first, in a sense. That may not even 
be right but I think essentially one must admit that that 1s the case 
and we have attempted to put emphasis in this area where there was 
this old and established and large fishery but there are some excellent 

otentials in the middle and south Atlantic and we have great hopes 
for exploring those and further development of these offshore fishing 
areas. 

The Cuatrrman. Thank you. 

Mr. Miter. Is Congressman Keith here? 


STATEMENT OF W. M. SADLER, EXECUTIVE SECRETARY TO HON. 
HASTINGS KEITH, A REPRESENTATIVE IN CONGRESS FROM THE 
STATE OF MASSACHUSETTS 


Mr. Sapter. No, he is not. My name is W. M. Sadler. I am 
Congressman Keith’s executive secretary. He was in his own com- 
mittee this morning and could not be here. He sent his regrets. 

Mr. Miter. I wanted to make sure. He was invited. 

Mr. Sapter. He is extremely interested in this, Mr. Chairman. 

Mr. Miter. I have a letter with certain attachments which, with- 
out objection, will be made part of the record. 

(The documents referred to follow :) 


DEPARTMENT OF THE INTERIOR, 
FISH AND WILDLIFE SERVICE, 
BUREAU OF COMMERCIAL FISHERIES, 
Washington, D.C. March 2, 1959. 
Hon. Georce P. MITLer, 
House of Representatives, Washington, D.C. 


DeaR Mr. MILLER: In accordance with your telephone conversation with this 
office on February 27, we are forwarding copies of correspondence and state 
ments which were prepared for Senator Saltonstall who has been extremely 
interested in our operation of the research vessel Albatross III. We believe this 
material will explain fully the Bureau’s position on deactivation of the vessel 
and in addition will show the budgetary situation on which the action is based. 

Sincerely yours, 
A. W. ANDERSON, 
Assistant Director 
(For Donald McKernan, Director). 


DEPARTMENT OF THE INTERIOR, 
FISH AND WILDLIFE SERVICE, 
BUREAU OF COM'MERCIAL FISHERIES, 
Washington, D.C., February 26, 1959. 
Hon. LEVERETT SALTONSTALL, 
U.S. Senate, 
Washington, D.C. 


DEAR SENATOR SALTONSTALL: In response to requests from your office, we have 
reviewed the Bureau of Commercial Fisheries’ decision to deactivate the Alba- 
tross IIT, which is based at Woods Hole, Mass., and have confirmed this decision 
as the most appropriate one which can be made in the light of the efficient ex- 
penditure of the funds available, the condition of the vessel, increased operating 
costs, and the status of the research program in the area. 
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We are well aware of the severity of the fisheries problems facing New Eng- 
land at the present time. Our regular programs are substantial and diversified 
to meet the most important needs. In recognition of the seriousness of these 
problems, we have allocated to New England for its most urgent requirements 
more than 20 percent of the funds available each year under the Saltonstali- 
Kennedy Act. More than 42 percent of the loans approved under the fisheries 
loan fund have been made to New England fishing craft. 

The Albatross III is a 33-year-old vessel. It is a converted trawler, far beyond 
its normal replacement age, exceedingly costly to operate, and subject to major 
preakdowns beyond routine maintenance. In recent years it has cost well over 
$1,000 for each day it operated at sea. Increased operating costs and heavy 
repair bills have contributed to the drain upon our research budget as well as 
curtailing the number of days at sea. These facts make it imperative that the 
vessel be deactivated and amply justify the decision not to expend more funds 
on it or its operation, especially when arrangements have been made for con- 
ducting the essential parts of its program using other vessels. 

If not deactivated, the operation of the Albatross III would have had to be 
curtailed this spring because its fund for the fiscal year would have been ex- 
hausted by then. Attempting to operate on such a part-time basis is unwise 
financially in our present situation. 

The essential features of the Bureau’s biological research program in New 
England waters can be continued by a greater use of the vessel Delaware which 
is also stationed in New England. This ship can be operated for considerably 
less per day than the Albatross III. She has adequate accommodations for a 
larger crew and can carry experimental and fishing equipment necessary for the 
total program. Smaller fishing vessels will also be chartered for special research, 
so that as nearly as possible a complete sea program for biological purposes will 
be effected. While some sea time will be lost, the essential features of the 
New England biological program will be carried out, and without fail the Bu- 
reau’s immediate major responsibilities will be met. 

Use of the Delaware also permits it to operate the full fiscal year, since funds 
available for its operation would have also been exhausted this spring. 

The possibility of utilizing surplus Navy vessels also has been investigated. 
The costs and time required for conversion, in addition to the general dissatis- 
faction with such craft for research and fishing, precludes this means of alle- 
viating the situation. 

We are sorry that it is necessary to lay off the crew. We are informed, how- 
ever, that there is a good demand for fishermen in the Boston area at this time. 

While we regret the need for deactivating the Albatross III, we are convinced 
that the revision of our program is in the best public interest and in the long 
term will also be in the best interest of the New England fisheries. We will con- 
tinue to give special attention to this area and hope to increase our effectiveness 
in helping the New England fisheries maintain their importance to the national 
economy. 

Sincerely yours, 
DonaLp L. MCKERNAN, 
Director. 


SUMMARY BUDGETS FOR NEW ENGLAND BIOLOGICAL RESEARCH 


Woods Hole—Trawlfish research 








Fiscal year Regular S-K Construction Total 
CN Sas ak il od ia, ane cenaeh ace $218, 000 CORRE GOO Fac cn ccienin nian $624, 000 
a a ee al 218, 000 294, 000 $143, 000 655, 000 
aac a dpatdice a unhthen cashes nc Main asc Dae 225, 000 2 414, 000 930, 000 1, 569, 000 
See <r PN ratte 228, 000 FI Eos <vnsi diese 641, 000 
ESE AEC CARRE STILE LPS» 252, 200 ES 577, 200 


Di nddlic- ns euacpenecanatehte wie cider ie 268, 000 4 325, 000 ae 593, 000 





1 $200,000 contract with Woods Hole Oceanographic Institution for 3 years. 

2 Nonrecurring expenditures: Alabatross IJ] repairs, $30,000; sea scallops, $50,000. 
5 $80,000 contract with Woods Hole Oceanographic Institution for 2 years. 

‘ Estimated. 
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Milford—Shelifish research 








Fiscal year Regular 8-K Total 
$40, 800 | 1 $69, 200 $110, 000 
40, 800 | 25, 000 65, 800 
43, 800 2 28, 000 | 71, 800 
ae i ce {Ieee a 46, 200 | 26, 500 | 72, 700 
1959...__. ae o Pa 7 46, 200 3 98, 500 144, 700 
1960___. 4 tae 29 2 £ ; 48, 200 | 4 95, 500 143, 700 


! $44,200 contract with Oyster Institute of North America for 3 years 
2 $3,000 nonrecurring for small fireproof storage building. 

3 $20,000 contract with Oyster Institute of North America for 1 year. 
4 Estimated. 


Boothbay Harbor—Herring research 





Fiseal year Regular S-k State depart- Total 
| ment 

1955 : 
1956 $99, 000 | $99, 000 
LEER re ere ‘ 99, 000 $50, 000 149, 000 
1958___ ; ; | 99, 000 | 50, 000 149, 000 
es cee tre OP 100, 500 50, 000 150, 500 
1960. $18, 300 | 1 125, 000 | 143, 300 


! | ! 


1 Estimated. 


Boothbay Harbor—Shelifish research 


Fiscal year | Regular S-K Construction Total 
1955 | $85, 000 | $85, 000 
1956-_- on 83, 000 | 83, 000 
1957 7 i 1 63, 000 | | 63, 000 
1958 Ja 65, 400 | 65, 400 
es: 2 eis 71, 200 | $25, 000 | 96, 200 
1960... _. , | 77, 600 ; 77, 600 


1 Combined with Chesapeake shellfish investigations, some personne] and funds transferred to Annapolis, 
Md.—no reduction. 


STATEMENT ON CONDITION oF “ALBATROSS III” 


As a result of continued repairs and shipyard work the Albatross ITI is in safe 
operating condition. A Coast Guard inspection was completed last September 
4,1958. A certificate was issued then which expires in October 1960. 

The American Bureau of Shipping inspected and passed the vessel in August 
1958. 

While the Albatross IJ] is considered safe for sea, bringing her to and keeping 
her in this condition has placed a severe strain on the research budget. Over- 
hall costs have been: 1957, $51,000; 1958, $24,000; 1959, $24,500 (through Janu- 
ary 30). 

Part of these costs have been for major repairs: replacement of the tailshaft, 
main engine bearings, deck and hull repairs. We had hoped that once the 
vessel was in shape she could be kept up without such major expenditures. For 
a newer vessel these costs would be only half the amounts spent. Past history 
tells us these high costs will continue. When one part is repaired the ship 
breaks down some place else. For example, there are new leaks in the main 
deck, even though there was considerable deck repair work done this past year. 


EFFECT OF VESSEL CONDITION ON WORK SCHEDULE 


Too much time in the repair yard and delays in cruises for repairs has had 
a drastic effect on the work schedule. For example, days at sea were: 1957, 
137 : 1958, 149 ; 1959, 102 (to date, 198 was the goal). 

This is a very poor schedule, making the days at sea very costly; on the aver- 
age in excess of $1,000 per day. 
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CONVERSIONS OF NAVAL VESSELS FOR RESEARCH 


The Bureau has made a preliminary study into the feasibility of using small 
naval vessels for fishery research in New England and possibly in other areas 
should ships need replacement. 

The Navy has told us about three ships which will soon be available as sur- 
plus to their needs. Two of these are within the size range which could be op- 
erated in offshore areas. However, there are a number of factors which need 
careful consideration before launching into a program of conversions to supply 
research vessel needs. 

Each vessel would have to be converted as follows: 

1. From military to civilian use, which would include improvement of living 
spaces, increasing water capacity, and arranging for sanitary facilities. 

2. Provision for resarch space such as wet and dry laboratories and gear 
storage ; addition of winches and modifications to booms. 

8. Conversion for fishing. 

Discussions with the Navy did not reveal that there were relatively new 
vessels which could be made available for research purposes. Those which can 
be released now were constructed in 1943 or 1944, making their age approxi- 
mately 15 years. Conversion of vessels of this age would not appear logical. 
In addition, previous experience by two California agencies has shown that 
use of two similar type hulls for oceanographic research has proved a costly 
and rather short-term operation. The Scripps Institution of Oceanography con- 
verted a minesweeper for general oceanographic work. While the costs of the 
conversion are not immediately available, we know that they were very high. 
During the course of operations considerable main engine trouble developed 
and the vessel defaulted on many cruises. After about 6 years’ operation the 
yessel was laid up. 

California Fish and Game modified a small Army transport ship similar to 
another type the Navy could make available to the Bureau. This ship was 
condemned after 7 years’ operation because of dry rot. 

One of the most serious drawbacks in using naval vessels for research pur- 
poses is that after conversion they will not adequately meet all the research 
requirements. For example, it would be very difficult to conduct experimental 
fishing or trawling from a converted transport vessel or minesweeper. The 
towing characteristics, freeboard and general deck arrangements preclude fish- 
ing from these vessels in an efficient manner. Hence it is entirely possible that 
after spending rather large amounts for conversion the vessel produced would 
be less than satisfactory. 

To support this point we wish to quote from a report prepared by the Na- 
tional Academy of Sciences on research ships: 

“Conversions should be kept to a minimum.—The matter of conversions versus 
new construction has been studied. The Committee concluded that conversions 
will be more expensive (in the long run) than new construction in terms of 
research accomplished per dollar. For some survey-type operations conversions 
can be quite satisfactory. Indeed practically all the ships being used in this 
country for marine science today are conversions. Nevertheless, it is believed 
that from the standpoint of overall costs, conversions should be kept to a 
minimum.” 

In summary, we believe the most sound procedure would be to carry on 
fishery research in New England with our one major vessel, the Delaware, plus 
fishing vessel charters as necessary. Such operations would have to be earried 
out until we can budget for, design, and construct a modern research trawler 
which will allow us to effect the research and surveys necessary for the benefit 
of New England fisheries and which will allow us to lead the industry in the 
development of efficient fishery methods. In the long run the Government will 
be ahead in the quality and amounts of information produced and will expend 
less money for ship time if the policy of new construction is followed. 


POSITIONS FOR DISPLACED FISHERMEN 


Information from the Bureau’s regional office in Gloucester reveals that there 
are now plenty of vacancies for fishermen in the New England fishing fleet. In 
fact some crews have been reduced because of a shortage of fishermen. Hence, 
men from the Albatross III should have no difficulty in locating jobs. 
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Summary expenditure Saltonstall-Kennedy funds, Woods Hole, Mass, 








ST 
Fiscal year Albatross Non-Alba- Total 
Iil tross III 

ocean ae | noe 

ee ae ae ace re uke ce wen abeie mee ties nee malen $97, 000 $309, 000 
DAL. heise a tidawhoasdasiwdsn ncdebnaliies cneocsethanukobn “ 145, 000 149, 000 ry 
Sn dhidiSinthlienheoGl> ~pannivn sumetendeaneutanveuahancines 177, 000 237, 000 414; 000 
cr Se aha ns tiem ahiaisiea kw he a dts ee ek uaatnkn . 164, 000 249, 000 413, 000 
aL occietapuervines snc niskyeatees Sisstnthdagetnabeseehes 1 124, 500 200, 500 325, 000 
a hen iths aa ald cmerucnam celina i Rintaneh en an duet 192, 000 2 133, 000 325, 000 





1 Operation to Mar. 9, 1959. 
2 Estimated. 


“Albatross III” operations—Paid for from Saltonstall-Kennedy funds 




















| 
Fiscal year Salaries | Operation | Ship yard Total | a at 
cost repairs i 
pt Se ae cae Sealer wen mate eens | $40, 000 $36, 000 $21, 500 $97, 000 
wtih sah ui chad digdivdeis cbewectoaes 80, 000 41, 000 25, 000 145, 000 - 
teichins dieditainthithe d's ecnk «4 pcceaniaie hed abies 2 78, 000 48, 000 51, 000 177, 000 137 
1958 _ _ aN iit id oes Su wa 98, 000 43, 000 24, 000 164, 000 149 
| 37 
ems { A am oo } 27, 100 24, 500 124, 000 5 102 
ID ie stuietis «anid nateeiaas oan | 117, 000 50, 000 25, 000 | 192, 000 ) 





1 First cruise was in January 1955. 

2 Reduced crew for part of the year. 

3 Through Mar. 9, 1959. 

4 To complete fiscal year 1959 at new rate established Feb. 4, 1959. 
5 Goal 198. 

* Goal 200. 


SUMMARY OF 1959 FINANCING, “DELAWARE” AND “ALBATROSS III” 


The Delaware operation would have a $23,000 shortage in 1959 if operations 
were continued as previously. Costs for the Delaware run about $10,000 per 
month. At this rate the operation would have to be stopped or refinanced the 
latter part of April 1959. 

The Albatross III operation would have a $43,000 shortage if operations were 
continued as previously. Costs for the Albatross have been running at least 
$14,000 per month. At this rate this operation would have to be stopped or 
refinanced at the end of March 1959. 

An example of increased costs is given by the Delaware salary schedule: 


Cost of crew (approvimate) M/V “Delaware” (12 men) 








Year Total Increase 

a a ee ae ee, eee er ee ~sbahitindhameaws s ieaciedaraie 965, 196.10 }..... ceive 
Bl ockss id oidbaddshiisMeiebdeason Spa addbs hala ada Msioudah ss Sackacet 78, 458. 00 $13, 331. 90 
Nt cust 79, 258, 50 800. 50 
1959 (November) - - je al aahiteiteee mane e Fiche ee ec tcaicteen sien 80, 934. 00 1, 675. 50 
Se RUPUIROET abs isc dese ccedeccueut Bit keke chuwkve poche oaun jens 93, 703. 00 12, 769. 00 
| ee aa Ties es itl wha tia siada aia ac ae es ig daganea Weer eed Riga anual Baie 28, 576. 90 

1 65, 126. 10 





1 Equals 43.8 percent increase over 1956 wages. 


Mr. Mutter. There are certain data that you will supply that will 
be part of the record and there is certain information that has just 
come to us that I think should be screened. I will instruct counsel 
to screen out that part of it that he believes is pertinent to the record 
and submit it for the record. 
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Mr. Ottver. Mr. Chairman, might I request permission to include 
in the record any information that might come to me within the 
next 2 or 3 days with respect to the Albatross? 

Mr. Miter. Without objection, so ordered. 

(The following was furnished for insertion.) 


DORCHESTER, MAss., March 14, 1959. 
Hon. LEVERETT SALTONSTALL, 
Senate Office Building, Washington, D.C. 


DeaR SENATOR SALTONSTALL: My reasons for objecting to the deactivation of 
Albatross IIT are as follows: 

In 1938 Russia had 2,727 boats. In 1958 Russia had 12,387. Poland built a 
fishing motorship for Russia, 515 feet long, 65 feet wide, to operate in any 
waters. She carries a helicopter, also. Russia had 20 large trawlers built at 
the Lowestoft yards. England completed 20 large trawlers for Russia. One 
shipyard in Germany employing 5,000 people was taken over to build nothing 
put trawlers for Russia. At a meeting in Halifax in June 1958 the Soviet 
Union’s scientific spokesman described research work carried out by his country 
in the convention area and indicated that this was to be increased this year. 
Three trawlers, the Odessa, the Kreml, and the Novorossiysk will carry out 
research work in the region of the Grand Banks, Flemish Cap, Labrador, and 
along the west coast of Greenland. Soviet fish landings from two banks off 
Newfoundland in 1957 totaled 70,000 metric tons. 

England is building 500 trawlers over a 10-year period. 81 have been com- 
pleted and 149 have been approved. Offshore craft, 309 have been completed 
with 43 under construction. England also grants a subsidy or a support price 
on some species of fish. They also grant as much as $17.80 per day toward the 
expenses of large trawlers. 

Canada just completed a research vessel costing $1,750,000. She was built to 
operate in any waters. Canada also is appropriating $130,000 and hired four 
trawlers to destroy dogfish. They are also paying the fishermen 10 cents a 
pound for dogfish livers. She is also spending $500,000 on improvements in 
Newfoundland. Canada has purchased 1 million pounds of bait from the United 
States to help her fishermen. She also helps her lobstermen and small-boat 
men. 

Norway built a research vessel named the John Hjort, delivered in March of 
last year, carrying a crew of 32 men and 8 research workers. 

Germany. has a modern research vessel. England has several modern re- 
search vessels. A West Germany trawler named the Falkiand in the fall of 
1958 returned to Bremerhaven, Germany, with 259 metric tons taken 120 nauti- 
eal miles up the south coast of Labrador on Hamilton Bank. As far back as 
June 1956, at a meeting held in Halifax, N.S., Dr. L. A. Walford, at that time 
chief of the branch of fishery biology of the Fish and Wildlife Service of the 
United States and chairman of the Standing Committee on Research and Sta- 
tistics, stated that because of increased population and resulting demands for 
fish, the problems of fully utilizing the sea resources in the northwest Atlantic 
are likely to grow in complexity and are not likely to be solved in a hurry. 
Broadly, these complexities consist of the effective use of men and materials for 
the needs of the whole Commission. In planning research programs for the 
convention area, and in judging needs of men, material, and equipment, there- 
fore, certain inescapable facts must be faced. The convention area is large, 
nearly 1 million square miles; the hydrographic conditions of the environment 
are exceedingly complex; the fisheries in this area are among the most valuable 
in the world; over 4 billion pounds annually are taken. He further quoted from 
the report of the Standing Conimittee on Research and Statistics as follows: 
“Understandings of the mechanism of replenishment and of the identity and 
degree of independence of stocks is essential to the scientific direction of North 
Atlantic fisheries in order to obtain maximum utilization.” 

(The foregoing facts were gathered from the “Commercial Fisheries Review.’ ) 

Above I have outlined some of the things which other countries are doing 
to aid the world’s food supply. 

What is the United States doing? 

At the present time our trawlers operating out of Boston average 20 years 
in age. In 1958 we landed 123,800,000 pounds of fish in Boston, the lowest in 
36 years. But we did import 144 million pounds, which is almost 22 million 
pounds more than we ourselves landed in Boston. 
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The only real research vessel which we possess is the Albatross III, and that 
boat is tied up and scheduled for the junk heap. We do also possess one other 
so-called research vessel, the Delaware, which is being kept in operation, but 
that boat will only operate 10 hours per day 95 percent of the time. So far as 
hiring boats is concerned, to do research work, this in my opinion is a waste of 
funds, because the only available boats are low-earning and are not equipped 
to do research work. ‘They only operate in the summer months, and I know from 
my past experience with biologists and scientists that in order to keep up with 
research, boats must be operated on a year-round, 24-hour-a-day basis and be 
properly equipped to go in any waters. 

In view of the foregoing facts, does it not seem to you that the proposed scrap- 
ping of the Albatross JII is very, very ill-advised? 

Very truly yours, 
AUSTIN J. POWERS, 
Ex-2d Officer, Albatross III, 


DEPARTMENT OF THE INTERIOR, 
OFFICE OF THE SECRETARY, 
Washington, D.C., February 18, 1959. 
Miss ELIzABETH LEONARD, 
Secretary, American Federation of Government Employees, Lodge 1729, U.S. Fish 
and Wildtife Service, Woods Hole, Mass. 

Dear Miss Leonarp: This will acknowledge your telegram of February 9, 1959, 
to Secretary Seaton, Commissioner Suomela, and me concerning the Albatross 
Iii. 

Our decision to deactivate the Albatross IJ] was taken, reluctantly, after we 
had considered many factors. Basically we are seeking a more efficient overall 
operation in New England, with the aim of accomplishing our total mission with 
presently available funds. 

In the future we plan to make greater use of the Delaware and of charter 
vessels to provide for research purposes. While there will be some loss of sea 
time, essential parts of the biological program will be accomplished. 

The Albatross J/J is an old ship. Maintenance and operating costs are very 
high and have reached the point where her continued operation gives too little 
return per research dollar expended. Thus we believe it best to deactivate and 
sell her. Our action is based upon the needs for both economy and efficiency. 

We realize a number of hardships will result from our decision and that many 
questions are in your minds about the future of your jobs and related activities 
at the Woods Hole Laboratory. Iam sure Dr. Graham will be pleased to discuss 
them with you and your lodge members. He will call upon Mr. Puncechar or 
the central office staff for additional information should he not be able to answer 
all of your questions. 

We appreciate your keen interest in improving the Bureau’s research activities. 

Sincerely yours, 
Ross LEFFLER, Assistant Secretary. 


COMMENTS ON STATEMENTS IN Mr. LEFFLER’S LETTER OF FEBRUARY 18, 1959 
DESCRIPTION OF “ALBATROSS IIL” 


Length overall: 179 feet. 
Beam: 24 feet. 
Draft: 12 feet. 
Displacement: 340 tons. 
Main power: Diesel. 
Steering: Power (electrotelomotor). 
Type: Trawler. 
Speed: 14 maximum, 11 cruise. 
Complement: 27 (21 crew, 6 scientists). 
Cruising range: 4,500 miles. 
Food and water: 20 days. 
Year built: 1926 (rebuilt 1941). 
Hull: Metal (steel). 
(Information from: “Oceanographic vessels in the United States, April 1953.” 
Issued by the Office of Naval Research). 
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«4lbatross IIT is an old ship.”—I am forwarding separate No. 200 which gives 
a fairly good history of the Albatross. The “Commercial Fisheries Review” is an 
official publication of the Fish and Wildlife Service. 

“Qperating costs are very high.”—Costs are high from what point of view, 
and in comparison with what? Admittedly, it costs money to run a vessel, but 
it costs money to run anything. Period. It is reliably reported in Woods Hole, 
that the operating budget of the R. V. Atlantis, owned and operated by the 
Woods Hole Oceanographic Institution, is around $200,000 a year. The Atlantis 
is a smaller vessel (142 feet) and her wage scale is lower than that of the 
Albatross. Incidentally, it easily costs between $50,000 and $100,000 a year to 
operate a yacht. (Yachts are commonplace in Woods Hole). Wages? The 
present wage for the Albatross crew is $6,800 per annum, the captain gets 
around $8,000, and the first and second officers and the engineers, are somewhere 
in between. Sixty-eight hundred per annum is nothing remarkable, but it figures 
out to about $131 a week before deductions. And these men are paid for 
what they know, not for what they do. Recently, the crew of a trawler out of 
Boston cleared $700 apiece for a 10-day trip. (The price for the catch is figured 
on a pro-rata basis, after taking out the operating costs of the trip; the usual 
practice on a fishing vessel.) 

And in the January 9, 1959, number of the English Fishing News, mention 
is made of the gross earned by the drifter-trawler Fellowship. This fishing 
vessel grossed £12,870 (US$36,036). Fishermen on the better (financially) 
trawlers frequently clear US$11,000 or US$12,000 a year. And, it is also 
reliably reported that the master of one of the big trawlers out of Boston re- 
ceives an annual salary of $30,000. 

Food?—Food does cost, no two ways about it. Food costs could be cut, if 
the Albatross steward were permitted to buy staples at Otis AFB. (The station 
is about 14 miles from Otis AFB). For some reason, unknown to me, this 
practice is not permitted. And probably there is some waste. Incidentally, 
the usual food budget for a fishing vessel out of Boston, is around $700 a week. 
The figure for 18 men on the Albatross covering a similar period, would run 
hetween $400 and $425. 

“Maintenance costs are very high.”’—Considerable money has had to be spent 
to bring the Albatross up to par because she was allowed to get into a poor 
condition. No major reconditioning is in sight. The September 1958 haul-out 
cost about $23,000. It is reliably reported in Woods Hole that the last haul- 
out of the RV Aflantis was around $50,000. A $15,000 maintenance figure is 
considered moderate in marine circles, and the annual haul-out is a must for 
any vessel, large or small. And to think there will be practically no maintenance 
for a new vessel is wishful thinking. Maintenance costs for a new vessel will 
be much higher for 2 or 3 years than the present cost for the Albatross, in order 
to eliminate the “bugs” any new vessel has. The automobile industry gets 
around this by exhaustive road tests: this is not feasible for a vessel. And 
why spend all this money to get the Albatross in good condition, and then sell 
her? 

“Too little return per research dollar exrpended.’—First and foremost, it 
should be recognized that research in and of itself is expensive, and to some 
extent, at least, wasteful. The return on research cannot be compared to the 
return one would naturally expect from a stock market transaction. The re- 
sults are not immediately apparent, and more closely resemble a mosaic or a 
parquet floor, i.e, a piece at a time. Research must not only prove what is 
true, it must also prove what isn’t. It happens that I worked at one of the 
Navy's research activities for several years. There I learned that an experi- 
ment which didn’t work out could easily cost $100,000. In Mr. Leffler’s view 
that money was wasted. But the Navy didn’t think so because it proved what 
couldn’t be done in regard to the specific problem. 

“More efficient planning * * *’—There is no argument on this point ; we are all 
for it. If there appears to be an insufficient return on the work of a particular 
cruise or cruises, this is not the fault of the ship and her crew. This is due to 
lack of proper planning in order to utilize the Albatross to the fullest extent. 
This is the responsibility of the Director of this Laboratory. 

The master and crew of the Albatross are convinced that the operating costs 
of the ship could be pared if the vessel operation and maintenance were in the 
hands of a marine superintendent (or port captain) who was a graduate of one 
of the maritime academies, and who had put in several years as master on 
“blue water.” 
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{From the Commercial Fisheries Review, U.S. Department of the Interior, Fish ang 
Wildlife Service, Separate No. 200] 


THE “ALBATROSS IIT’ 
(By William F. Royce’) 


~ 


The only ocean fisheries research vessel of the U.S. Government, Albatross III, 
was dedicated on March 19, 1948, at the Boston Fish Pier, Boston, Mass. Federal] 
and State officials and leading members of the fishing industry took part in the 
ceremonies. 

The Secretary of the Interior, J. A. Krug, speaking from the quarterdeck of the 
converted trawler to more than 300 people, stated : 

“The dedication of the Albatross III for fishery research in the North Atlantie 
is an event which justifies widespread consideration of the important problem 
of fishery conservation in the North Atlantic area. 

“While the commissioning of the Albatross II] is a start toward nationwide 
conservation and development of marine resources, we need similar facilities 
for the great Pacific coast fisheries, the central Pacific, for the unexplored areas 
of the Gulf of Mexico, and for the enclosed domestic waters of the Great Lakes.” 

The vessel has been named Albatross III to carry on the traditional name of 
the major fishery research vessel of the United States. Albatross I was a 234- 
foot twin-screw, iron steamer. She was commissioned in 1882 and decommis- 
sioned in 1921. During her 39 years of fishery and oceanographic research, 
She visited both coasts of the United States, Alaska, South America, Central 
America, the Galapagos Islands, the Hawaiian Islands, Japan, the tropical 
Pacific islands and the Philippine Islands. Many distinguished scientists sailea 
with her and their scientific work vastly increased our knowledge of the oceans. 
Her not-so-glorious successor, the Albatross II, was a 148-foot ex-Navy tug. 
She operated from 1926 to 1982 and during this time was engaged in research 
on the mackerel fishery, explorations of the haddock fishery grounds, and pre- 
liminary experiments with savings gear. 

Acquisition of Albatross III has occupied about 14 years. In 1934, Presi- 
dent Roosevelt authorized a fishery research vessel for the North Atlantic, but 
no funds were made available. Five years later, the Harvard, a steam-driven 
trawler, was given to the Bureau of Fisheries by the General Seafoods Corp. 
for the sum of $1. In late 1941, after about 2 years of planning the conver- 
sion to research and obtaining necessary funds, the Harvard entered a ship 
yard and reconstruction began. War broke out and the Navy requisitioned 
her. She was transferred to the Coast Guard, named the €.G.C. Bellefonte 
and completely rebuilt as an Atlantic patrol vessel. She was reconstructed 
from keel to masthead and put in top condition. Plates and frames were re- 
placed and excellent machinery installed. This conversion was completed in 
1944, but as the urgent need for an Atlantic patrol vessel had passed, she was 
returned to the Fish and Wildlife Service. She was laid up at Woods Hole, 
Mass., in a semioperating condition until the summer of 1947. During this 
time, the plans were redrawn to fit the changes made by the Coast Guard and 
funds for her reconversion to a research vessel again obtained. Last July, 
she entered the yards of a shipbuilding corporation and reconversion got 
underway. 

The basic lines of the Albatross III are very similar to those of the large 
Boston otter trawlers. She has a high head with a Maierform bow, a clear 
main deck about midships for the handling of fishing gear and a deckhouse 
from midships aft, housing the laboratories and officers’ staterooms. 

Her length overall is about 179 feet. She has a bean of about 24 feet and a 
draft of 12 feet. Her displacement is about 525 tons. She will be able to 
cruise about 4,500 miles without refueling. 

She is of welded steel construction throughout. The main deck is covered 
with planking set in mastic. The outside bulkheads are all insulated with 
fiberglass. She is heated by an oil-burning furnace and a circulating hot water 
system. All quarters, laboratories, etc., are provided with forced-air ventila- 
tion systems. 

The Albatross III is powered by a 7-cylinder, 805-horsepower diesel engine. 
A temporary 4-blade propeller is installed pending delivery of an adjustable 
pitch propeller. With this temporary propeller she cruises at about 11 knots. 


1Chief, New England Fishing Banks Investigations, Division of Fishery Biology, Woods 
Hole, Mass. 
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The electrical system is 110-volt d.c.; 140 kilowatts are provided by 3 diesel 
motor-generator sets. The engineroom is fitted with a small machine shop 
containing a drill press, grinder, and lathe. The galley equipment includes‘an 
oil-burning range, a 12-cubic-foot refrigerator, a coffee urn, and a drinking 
fountain. The room used for storage of bulk galley supplies is mechanically 
refrigerated. 

The chartroom and wheelhouse are fitted with the most modern navigational 
equipment. A partial list of the equipment follows: 


Radiotelephone, 75 watt Engineroom telegraph 
Sonic depth recorder Patent log 

Loran receiver Magnetic compass 
Underwater recording log Chronometers 

Gyro compass and repeaters Aneroid barometer 
Radio direction finder Searchlight 


Electrotelemotor steering gear 


The fishing equipment consists of a large electric winch with a capacity of 600 
fathoms of %-inch wire on each drum, which permits operation in 200 fathoms 
of water. The deck has been fitted out with the standard fishing arrangement of 
bollards and gallows frames, which will permit the use of full-size trawling nets 
with the speed and efficiency of the large Boston trawlers. The fish hold is nec- 
essarily small, because the space is required for other equipment and because 
large storage capacity is not needed. It is divided into two sections. The first 
isa standard hold fitted with pen boards for storing fish in ice. It has a capacity 
of about 50,000 pounds of fresh fish. Forward of this section are two refriger- 
ated compartments for freezing and holding fish. The smaller room, for quick 
freezing, is capable of maintaining temperatures of 20° below zero. The 
other room will hold temperatures at about zero. The whole fish hold is insu- 
lated with sheet cork. 

The laboratories are located in the main deckhouse just aft of the fishing 
winch. The wet laboratory opens onto both the port and starboard decks through 
Dutch doors. It is fitted with a stainless steel sink in the center, suitable for 
handling and examining fish. Two small sinks are located in the cabinets on the 
outside bulkheads. These will be used for chemical and hydrographic work. 
Adequate shelving, cupboard, and drawer space is provided throughout the labor- 
atory for the storage of apparatus. The dry laboratory or library is located aft 
of the wet laboratory. This room is provided with a large work table, chai”s, 
bench, and shelves. It will be used as an office for scientists for the preliminary 
study of the data collected at sea. 

Attached to the bridge deck just outside of the wet laboratory on either side 
are the booms for the lowering of hydrographic apparatus. The winches for 
these booms are located on the bridge deck. These booms feature a traveler to 
which the lowering block is attached and which is used to regulate the distance 
of the lowering wire from the rail. 

On the portside of the forecastle is the plankton room. This room will be 
used to facilitate the handling and lowering of plankton nets used to capture 
the minute animals and plants found in the water. It has a Dutch door and a 
working platform built into the side of the ship, which is lowered when towing 
nets. Directly over this door is the plankton boom used to make the plankton net 
lowerings. It also has a traveler similar to the hydrographic booms. The plank- 
ton Winch is located in the trawling winch room, port side. 

The living quarters provide comfortable accommodations for the ship’s per- 
sonnel. The master’s stateroom is located aft of the chartroom. The officers’, 
nates’, and engineers’ rooms are located aft of the engineroom on the main and 
lower decks. The scientists have four staterooms located around the wardroom 
om the lower deck forward of the galley:and crew’s mess. A stateroom for the 
steward and cook is located on the starboard side just forward of the crew’s mess. 
The crew’s quarters are located in the forecastle lower deck. 

The operating crew of the Albatross III will consist of 21 men. These are as 
follows : 


MASTER 
Deck : Engineroom : Commissary : 
Chief officer Chief enginer Steward 
Second officer First assistant Cook 
Third officer Second assistant Messmen (2) 
Fishermen (6) Third assistant 


Ordinary seamen (3) 
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In addition to the above, the ship will carry six scientists in her normal cop. 
plement. These will be a chief scientist, two aquatic biologists, and three bio. 
logical aids. Space for eight extra men is available. This allows for additional] 
scientists, who may be engaged on special problems, and ‘more crew if such is 
necessary to efficient operation. 

The Albatross IIT will be used to learn the facts necessary to maintain and 
increase the production of the fisheries of the northwest Atlantic. The research 
will be directed at problems of immediate and particular value to the fisheries, 
The problems receiving immediate attention will include: 

(1) Census of the fish populations on the New England Banks. 
(2) Learning the effect of otter trawling on the bottom. 

(3) Improving fishing gear. 

(4) Improving method of handling and preserving fish. 


QUESTIONS TO BE ASKED 


1. The Bell Telephone Laboratories of New York City paid the Fish and Wild- 
life Service $50,000 for 3 cruises: 1 on the Albatross, and 2 on the Delaware. 
How was this sum allotted to the station? And why wasn’t it used to keep the 
Albatross running? How did Washington juggle this sum? 

2. The Delaware cannot do half the work the Albatross can do. How much 
more does it cost to run the Delaivare in comparison with the operating cost of the 
Albatross? In view of the data obtained if the Albatross were kept in service, 
the cost would not be much more. 

3. Who makes the decisions on the vessels? Do they have the proper back- 
ground for it? Why not get someone to boat and vessel operations realistically? 

4. A total of $280,000 was awarded to the Woods Hole Oceanographic Institu- 
tion on FWS contract No. 14-19-008—-2377 (July 1, 1955—June 30, 1958) and con- 
tract No. 14-17—008-62 (July 1, 1958—June 380, 1960). A major portion of the 
work on these contracts was working up and analyzing data obtained by Woods 
Hole FWS personnel on Albatross cruises. This work could have been done by 
station personnel if two fishery biologists (GS-7 grade) had been engaged to 
do the daily microscope grind. This would have left the regular personnel free 
to work up and analyze the data they themselves had collected. 

Estimated cost: $6,000 per man per annum for 5 years: $60,000, as against 
$280,000. 

(Handwritten: This was sent to me by mail from Woods Hole. Biologist made 
this out but refused to give his name. Please give a copy to Tom Gerber.) 


FAIRHAVEN, MASs., March 9, 1959. 
Mr. JOHN McCart, 
Legislative Director, American Federation of Government Employees, 
Washington, D.C. 

Dear Mr. McCarr: I am forwarding herewith, a 2-page comparison of the 
facilities of the Albatross IIT and the Delaware. This should be attached to the 
summary of information being forwarded to you today, under separate cover, 
by Mr. Austin Powers. 

I hope that with the information we have furnished, you will at least be able 
to get a thorough investigation of the Albatross IIT deactivation. 

Very truly yours, 
E. H. HIwer. 
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Accommodations: 
Forecastle-_-_-_- 


Aft quarters: 
Chief mate. --_-.-_-- 
2d mate. - - patna 
Chief engineer__-___- 
Ist assistant. -_--._- 
2d assistant 
COUN. i iecuncces 


Master..-.-- abs deeanes 


Scientist: 
Chief scientist__- 


No. 2 scientist__..._- 
No. 3 scientist__.---- 
No. 4 scientist_____- 
Steward 


Total accommodations 


Mess facilities: 
Se icadccecdddbosutace 


Crew mess 
Wardroom 
Food storage 


Laboratory facilities 


Bathythermograph gear- -- 
Main engine 
Fuel capacity-_- 


Mr. JoHN McCart, 





Comparison of facilities 


Albatross 111 


11 bunks 
1 shower___- 5 
3 wash basins- .._. 
2 toilets. .- 
1 reading room______- 
Rss esse ns 
2 bunks--- 
1 bunk. 
_do 

oo a SD 
24.5 ee 
1 shower---_- 
1 wash basin. - 
2 toilets _- 
1 bunk__ 
1 shower---._-_- 
1 wash basin -- 


SR i NA beendinicetnvane; 


2 bunks cee 
1 wash basin_- 

4 bunks_- 
2 bunks-__- 
- «ato 


| 1 bunk 


1 shower__- 

2 wash basins-_--_- 
2 toilets_. 

30 bunks_- 

4 showers- -_-_- 

8 wash basins_- 


| 6 toilets_. 


Stainless steel, approximately 10 feet x 10 feet 


Seats eight men 
Seats nine officers 


Freezer, chill room and dry storeroom food for | 


3 months. 


1 dry laboratory approximately 8 feet x 8 feet 


with table, locker, lounge, 


radio. 


book shelf, and | 


1 wet laboratory approximately 15 feet x 15 
feet ample lockers for equipment, stainless 


steel sinks with hot 
and salt water. 


and cold, both fresh | 
AC and DC current. 
| 2 wing platforms with winches and booms... 


800 horsepower installed 1944 put in service 


1949. 


4 weeks average operations 
Gyro compass 


THE UNITED STATES 
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Delaware 





12 bunks. 

No shower. 

1 wash basin. 
1 toilet. 
None. 


1 bunk. 


| None. 


2 bunks. 

1 wash basin. 
2 bunks. 

1 bunk. 

1 shower. 

1 wash basin. 
1 toilet. 

1 bunk. 

1 shower. 

1 wash basin. 
1 toilet. 


2 bunks. 


None. 
Do. 
Do. 

1 bunk, 

None. 
Do. 
Do. 

23 bunks. 

2 showers. 

5 wash basins. 

3 toilets. 


Combination 
messroom. 
Seats 10 men. 

None. 

Refrigerator, 
days. 

None. 


galley an 


food for 15 


Do 


_| 1 winch on boat deck, util- 


izing lifeboat davit (poor 
practice). 

700 horsepower installed 
when vessel new, about 
25 years old. 

2 weeks. 

Magnetic compass only. 


FAIRHAVEN, Mass, March 9, 1959. 


Legislative Director, American Federation of Government Employees, 


Washington, D.C. 


Dear Mr. McCart: Attached is a summary of information furnished by the 


master, chief officer 


and second 


officer of the research 


Albatross III 


vessel 


which is, in effect, a rebuttal to the report issued by the U.S. Fish and Wildlife 
Service, concerning the deactivating of the Albatross ITT. 
This summary represents the beliefs of the crew of the vessel, some of whom 


have been attached to the Albatross since it was activated in 1949. 


It is not in- 


tended as a personal gripe of one or more crew members, but rather a desire to 
make known all the facts by persons genuinely concerned and critically involved 
in an action effecting the very economy of our country. 


38170—59——__9 
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Not having access to service files, it is not possible to substantiate all the 
figures contained in this summary. They are however, to the best of our know}- 
edge, true, and of such variance to the Fish and Wildlife Service report that we 
feel that a complete and exhaustive investigation is warranted. 

Very truly yours, 
EK. H. HILter, 
Master, Chief Officer. 
AUsTIN J. POWERs, 
Second Officer. 


MarcH 9, 1959, 


Subject: Report on deactivation of Albatross III, submitted by U.S. Fish and 
Wildlife Service, dated February 25, 1959. 

The statement on the conditions of the Albatross III, contained in subject 
report, is very misleading and, in part, something less than factual. Take the 
very first statement in the report, for instance: “As a result of continued repairs 
and shipyard work the Albatross III is in safe operating condition.” It is only 
as a result of continued maintenance and annual overhauls that any vessel is 
kept in a safe operating condition. Repairs and shipyard work is not unique 
in the case of the Albatross III, as this sentence would have you believe. 

It is a provable fact that considerably less than average amounts of money 
have been spent on repairs to keep the Albatross III at sea. A recent check of 
Boston shipyards indicates that the annual overhaul costs for a 100-foot towboat 
ranges between $30,000 and $40,000. Yet subject report, which shows an annual 
outlay of $33,000 for Albatross III overhaul costs, would have you believe this is 
exorbitant. 

Even if the figures shown for shipyard repairs, on page 3, were accurate and 
actually represented expenditures made solely for repairs and maintenance, this 
would still be well below the amounts spent by other Government services and 
private companies to keep their vessels in shape. 

But these figures are misleading. During the years 1955 through 1957 the 
records will show that a considerable portion of the money, itemized as shipyard 
repairs in the report, actually was spent on structural changes and safety equip- 
ment to comply with U.S. Coast Guard and American Bureau of Shipping ree 
ommendations. Some of these items, which run into many thousands of dollars, 
include: two new metal lifeboats and launching equipment, an escape hatch from 
the crew’s quarters forward, extra fire hydrants, a new general alarm system, 
and other items totaling 42 deficiencies found to exist on the Albatross III. 
Ironically, most of these deficiencies have never been corrected on the Delaware, 
which the Service proposes to continue operating with a double workload. 

Also included in the “shipyard repairs” must be the several thousand dollars 
put into designing, building and installing a new winch for the Scallop project. 
Due to faulty design, this winch has never been operated, nor will it ever be 
operated without extensive and expensive alterations. There she sits, “a $20,000 
piece of ballast.” 

No; if the actual upkeep costs of the Albatross III were itemized for all 
the years she has been operating since 1949, the results would be so low as to 
be downright embarrassing to the Fish and Wildlife Service. For actually it 
was other Government services and a private institution that have, over the 
years really put the money into the Albatross III. 

The Woods Hole Oceanographic Institution spent some $80,000 on her in 
1951, making extensive alterations and improvements. When the vessel was 
drafted into military service during the war, she was refastened from stem to 
stern, a new powerplant was installed, bottom plates replaced where necessary, 
and frames and longitudinal members reinforced throughout the vessel. It was 
due to these repairs, made by others, that the Albatross III met classification 
requirements of the American Bureau of Shipping in 1957. It is for the same 
reason that she is in a seaworthy condition today. Not because of exorbitant 
repair bills paid by the Fish and Wildlife Service. 

In all the years she has been operated by the Fish and Wildlife Service, the 
Albatross III has experienced but one major breakdown. That was when her 
main bearings burned out in 1957. This can happen to any ship, old or new, and 
certainly should not be construed to indicate old age and high upkeep costs. 

Referring again to page 1 of subject, the new deck installed in 1958 was a 
job that should have been done a year ago or so earlier. It would have been, too, 
if it had not been for the engine breakdown, which fact shows that the expense 
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of engine repairs came in lieu of annual upkeep costs, not in addition to them. 
The deck job, which cost $4,200, did not, of course, consist of new deck plates, 
put rather the replacement of the old wood sheathing with a modern, water- 
proof, nonskid deck emulsion. When the steel plates were bared during this 
work, they were test-drilled by ABS representatives and found to be in excellent 
condition. There are no new leaks in the deck, contrary to the report. 

During the past 12 months the schedule of the vessel has never been delayed, 
nor have any scheduled cruises been omitted, due to breakdowns or other causes 
which could be attributed to the vessel’s condition. In years past, certainly the 
engine breakdown caused considerable delay, but beyond that there have been 
no major repairs or out-of-the-ordinary repairs or layups causing undue delays 
in the work schedule. Indeed, no condition exists aboard the vessel today to 
keep her from going to sea for 300 days per year, if the work schedule required 
it. According to subject report, the Albatross III has been at sea for 102 days 
during the first half of fiscal year 1959. This, of course, equals an annual rate 
of 204 days. And this rate was accomplished with a scheduled idle period of 
25 days over the Christmas holidays! The figures in the report just do not add 
up to the conclusion that the Service draws from them. 

On page 5 of the report, it is stated that costs for the Delaware run about 
$10,000 per month, compared to $14,000 per month for the Albatross III. From 
these two cold, uninformative figures, someone would infer that the Delaware 
was more economical to operate—$4,000 per month cheaper, if you please. 

A look at the attached sheet, showing a comparison of research facilities and 
personnel accommodations aboard the two vessels, and considering the fact that 
the Albatross III has been working almost entirely on a 24-hour, around the 
clock, watch and watch basis, whereas the Delaware has been operating on a 
strictly daylight basis, then these figures present a different picture: 

Albatross III: Carries average of six scientific personnel each working an 
average of— 





MD CUNY CR i a ik at wisn a de ha args ne eggs rss waa eae al 12 
Days per month at sea-_--~_ sa lh ber eat ila ah ii ade lahat al 15 

PIOUNG POR MODE 6c 6 ts eccsenteandesee getline eee 180 
NRICEDD ci da ersiccnanmiteln mcs erie aiantiaieip ween qi seh ce mmiakicsaeeag alam as ee’ 6 
meeeetch: hOUIS: Gl ONE isi cucmnantencoususeeeuue See 1, 080 


$14,000--1,080 equals $13 per hour of scientific research done on the Albatross 
III. 


Delaware: Carries average of two scientists each working an average of— 


SEE NO CG ee a eee 10 
meee per Month: Ot SORiu Rc. ie ch eed eee 15 

MeOUre Per Monts o-oo. ee eee 150 
DRUG a a a he rd ea er ee 2 
meeeavon hours: per woth. oe ot ae Se eee 300 


$10,000--300 equals over $33 per hours of scientific research done on the 
Delaware. 

On a typical fishing cruise the Albatross III will average better than 10 tows 
per day, fishing round the clock. On a recent cruise report, figures show that 
the Delaware averaged less than four tows per day. If the Albatross III can 
accomplish more than twice as much work for less than one-third more operating 
cost one might expect to believe she would be judged more economical. The 
fact is that not one man aboard either of the two vessels, or the biologists and 
technicians who go out on them, not one experienced seaman, given a similar 
choice would choose the Delaware. It is a most illogical move. It is a decision 
arbitrarily made by someone totally unfamiliar with the operation of the two 
vessels. The statement of increased costs shown on page 5 of the report cer- 
tainly represents a drastic increase in the wages of vessel personnel. But here 
again the figures lead you astray. There was no review of wages made until 
1957 and the results of that survey showed that the men were drastically under- 
paid. Hence the increase. During the period 1957 through November 1958, 
subsequent surveys resulted in a slight increase. In February 1959 the Wages 
Reviewing Committee again reviewed the wages, and in a surprise move, insti- 
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tuted, in record time, another substantial pay raise. And, incidentally, they ad. 
vised the Albatross crew of the new wage rates at the same time that the 
announced the deactivation of the vessel. In the same breath, literally, the 
crew were given a substantial wage increase and fired! Actually, in the case 
of the Albatross III, it has been pointed out that as a result of a drastic reduc. 
tion-in-force order, reducing the number of crew members substantially, the 
subsequent pay increases effected the overall salary budget for the vessel con- 
siderably less than the report would tend to make us believe. 

The layup of the Albatross on such short notice is a real catastrophe for some 
of the men involved. Sure, they can find other work, in time. But they haye 
gotten away from commercial fishing, lost their contacts, and passed up higher- 
paying jobs for the ultimate security and satisfaction that they expected from 
Government service. Several men who have been hospitalized for injuries or 
illnesses suffered in Government service now find themselves out of a job and 
owing the U.S. Government several hundred dollars for advanced sick leave. 
They have been ordered to sign releases permitting the Government to withhold 
accumulated retirement benefits and annual leave payments. 

In one instance, a man sick in Brighton Marine Hospital was mailed papers 
to sign permitting the Service to advance him sick leave to cover his extended 
period of illness. He signed them in good faith, not expecting the vessel to be 
laid up scarcely two weeks after he returned to work. Certainly responsible 
men within the Service contemplated the deactivation of the Albatross months 
before the crew and public were advised. This being the case, it seems highly 
illogical and’ most careless of those in management to encourage the man to 
take advanced sick leave. 

When the vessel’s crew were called together to receive their final separation 
papers, men owing sick leave were requested to sign away their pension fund 
and accumulated annual leave. This is money they will need to support their 
families while looking for work. In the case noted above the man was told it 
would go hard with him if he did not sign the release on the spot, after he had 
requested permission to take the form home to discuss with his wife a method 
of paying over $400 back to the Government. After signing away all the benefits 
he had coming, the man admittedly could not give the Government a check or 
money order to fulfill the claim. But he was forced to sign the release over 
a handwritten statement, dictated by a regional administrative officer, to the 
effect that he needed additional time in which to pay the Government claim. 

At this same separation meeting each of the crew members was handed a 
blue form No. 52 and told to sign his name anywhere on the back. In response 
to questions about the form, the regional administrative officer said it was not 
important, “Don’t bother to fill it out, just sign your names on the back so 
we'll know where to send your checks and how to reach you in the event we 
have a job for you.” On closer inspection, it was discovered that form No. 52 
is a request for personnel action, in short, a resignation form. When several men 
questioned the signing of this form, all were told they did not have to sign 
the form, plain paper would do as well. Was this subterfuge? 

In the case of the chief officer of the Albatross, the arbitrary action of de 
activating the Albatross came less than a month before the completion of his 
fifth year of service, thus depriving him of his right to a future annuity. This 
injustice is even more odious when considered in the light of the man’s age, 
which is 65. Certainly arrangements could have been made to keep this man 
on duty for another month. 

The master of the vessel is 2 weeks short of completing a full year of active 
duty. His retention points are 1+. He has not received a performance rating, 
although this could conceivably increase his retention points to 3. Why? 

The statement on page 10 of the report to the effect that the Delawere will 
be able to accommodate additional crew members without difficulty is a strange 
and irresponsible one. A poll of the officers and crew of either vessel, the re- 
search biologists, or any impartial observer would belie the statement, most 
emphatically. A vast amount of money must be spent to increase her accommoda- 
tions and install the most meager facilities. No amount of money could make her 
equal to the Albatross as a research vessel. 

Certainly the Service needs new research vessels. Attempting to convert a 
naval ship, except in an emergency, as a stopgap measure, would be too costly 
and very unrewarding. But on second thought, does the Service need research 
vessels at all? Or, indeed, is it equipped with the know-how to operate ocean- 
going vessels? The largest and best equipped, yes, the only fully found deep 
sea research vessel the Government owns is now being dismantled in Boston, 
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for lack of foresight. And this action is taking place at the very time men who 
know, men of vision the world over are emphasizing the importance of under- 
sea research. Says the National Academy of Science, ‘‘a greatly expanded under- 
sea research program is needed.” And, “ocean research is as important to us 
as space research.” ‘Deactivate the Albatross III,” echoes the Fish and Wild- 
life Service. 

Perhaps the Albatross is too large a vessel for the Woods Hole Laboratory. 
Perhaps an 80-foot inshore trawler will meet their requirements. If so, the 
Albatross should be operated as an oceangoing research vessel-at-large, to be 
put at the disposal of any laboratory on the Atlantic or gulf or Pacific coast, 
Alaska or anywhere else that a properly oriented program can justify her use. 

Perhaps a whole new research program should be built around the Albatross 
III to utilize her exceptional facilities, extended cruising range, and experienced 
crew. She should be made availabe for specific types of offshore research in any 
area of the world. Certainly she should not be taken out of service. 

The Service proposes to use fishing vessel charters wherever necessary to 
augment the work of the Delaware. This has been the policy in the past, even 
when the Albatross was operating. In an effort to save money, this way, the 
Service accepted bids from the boat owners and invarably the boats quoting 
the lowest prices were those that were either unsuccessful for fishing, or laid up 
with engine trouble, or at best, were the lowest of the lowly craft. As a result, 
the research biologists have been sent to sea in inferior boats, not at all repres- 
tative of the commercial fishing fleet. And it is a know fact that the best of the 
poats do not meet the minimum standards for life saving equipment, manning, 
or seaworthiness as set up by the U.S. Coast Guard. In addition, the facilities 
offered our biologists in the way of accommodations and research equipment 
are inadequate. One gear and equipment specialist reported he had to sleep 
on the lower shelf of a food locker on one chartered vessel. 

The fishing vessel Dartmouth, chartered for scalloping, found it was losing 
money on the charter, so requested permission to fish commercially, at night, 
when the scientists were not working. This request was granted. The Dart- 
mouth crew cast aside the Fish and Wildlife Service scallop dredges, stating 
that they were rigged wrong and did not fish well. They rigged up their own 
gear and used it. The expressed purpose in using the Dartmouth on this project 
was that a typical commercial scalloper was needed to give the scientist an 
authentic sample of scallops and scalloping operations. It has been inferred by 
the Fish and Wildlife Service project leader that the Albatross was too large 
for the work and would not produce realistic results. Fishermen contend that, 
using the proper gear, the Albatross would be ideal for the work. 

Because they are small and ill equipped for research and, above all, uncerti- 
fied by the U.S. Coast Guard, the commercial fishing boats are often held in port 
by the weather, thus tying up the time of several biologists, awaiting better con- 
ditions. Even under ideal weather conditions, such boats are uncomfortable, 
so it is questionable if the scientists can accomplish as much work as they would 
on the Albatross. 

If a commercial vessel is in good condition, such as a well found Hiliner, 
fishing regularly with an experienced crew, it can ill afford to accept a charter 
from the Fish and Wildlife Service. They are earning too much money on 
their own. 

It is, in fact, false economy to lay up the Albatross III. It is possible that 
what is needed at this time is a complete and thorough investigation of man- 
agement operations of all of the Service vessels. A research biologist should 
not be expected to be an expert out of his own field. He has had no marine 
education or experience required to operate a vessel, manage its schedule, or to 
understand the problems of fishing and shipping. Responsibility for research 
vessels for each region should be segregated under an authority completely 
Separate from laboratory administration. If the maintenance, provisioning, 
manning, and budgeting of vessel operations were put in charge of a competent 
marine superintendent charged with keeping the vessels in shape and ready to 
meet the work schedules required by the various laboratories, then there would 
be no occasion to call the Albatross III a $175,000 headache. Operating a vessel 
is not a headache to men experienced in handling seamen or conversant with 
the costs of various phases of ship maintenance and management. 

Thousands of dollars worth of equipment—nets, trawl doors, wire, and other 
gear have been damaged or destroyed entirely for lack of proper care of stowage. 
On the dock at Woods Hole is a mountain of fishing equipment rusting and 
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rotting away for lack of proper care and protection from the weather. Per. 
haps enough of this equipment has been carted away to the dump already, to 
cover the salary of a competent marine superintendent for a year. 

A closer cooperation between the activities of the two research vesselg in 
this region would result in lower costs of gear and a more integrated work 
schedule. In a few instances, one research vessel could do the work of two, if 
care were taken in planning the cruises. One or two competent maintenance 
men, working in a single gear shed to serve the two vessels would save count- 
less hours of delay aboard the vessels by mending nets, repairing gear, and 
making up new equipment. Money is needlessly being spent to purchase com- 
pleted nets and trawl gear, whereas the required materials could be bought in 
bulk quantities and made up by our own maintenance men, or equipment 
specialists. 

This term, “equipment specialists” should be scrutinized. It is the title of 
numerous classified employees connected with our laboratories. Some of these 
employees are truly expert gear specialists and many are not. Our real spe 
cialists are aboard the vessels, working at their trade 12 hours a day. But 
these men who have been working at their trade for 40 years or more, are never 
asked for advice, never consulted about new gear or contemplated fishing activi- 
ties. They have, in many cases, reached a point where they will not even offer 
unsolicited suggestions, for experience has taught them that their ideas are not 
wanted. Many thousands of dollars worth of equipment has gone by the board 
for lack of proper rigging, or understanding of the ordinary practices of seaman- 
ship. 

The men on the Service’s research vessel are not encouraged to offer their 
ideas and suggestions. In many instances they have been discouraged from 
taking any interest in the development of new gear. And this within the branch 
of Fisheries called Exploration and Gear Research. Even private industry has 
found it profitable and to its advantage to encourage employee interest in im- 
proving equipment and operations. 

We have men on our vessels who have spent hours of their own time and 
many dollars of their own money in pursuing an idea for new equipment, only 
to find their superiors ashore uninterested and unenthusiastic, probably because 
of their lack of understanding of the problem. 

Men, and most especially fishermen, with their heritage of independence and 
self-sufficiency, do not like to be supervised by shoreside personnel totally 
unfamiliar with ship gear and equipment. It is like throwing salt on an open 
wound when such shoreside personnel are rated as gear and equipment specialists. 

The budget set up for the Albatross III at the start of the fiscal year 1959 was 
sufficient to operate the vessel for a year, with a minimum of maintenance work 
and average repairs. Each month the vessel has received a budget sheet showing 
expenses to date and balance in the appropriation. The last such sheet received 
was dated January 31, 1959. It showed that the vessel was operating well within 
its budget and had sufficient funds to operate the rest of the year. If the Service 
is in fact without funds, then where did these budget figures come from? 

Although the welfare of the actual men involved in the deactivation of the 
Albatross III is of little importance when compared to the jeopardization of the 
country’s research program, America has had a long background of standing 
for aad fighting for the value and dignity of each of its individual citizens. To 
summarily deactivate the Albatross III without careful examination of all the 
ramifications of the situation can only be called a blunder. It is unthinkable that 
this vessel should be deleted from our already insufficient research program, cur- 
tailing the bilogical research so important to our national welfare at this critical 
time when maritime nations the world over are exploring the waters washing our 
very shores in ultramodern research vessels. 

It is the recommendation of the undersigned, that before the U.S. Government’s 
only major research vessel is taken out of service, further study by responsible 
and impartial authority be undertaken, to determine the truth of the myriad 
claims and counterclaims, reasons and excuses put forth to justify this action. 


E. H. HILter, 
Master, Albatross III. 
WILLIAM J. BRUCE, 
Chief Officer. 
AUSTIN J. POWERS, 
Second Officer, Vice President, Local 1729, American Federation of 
Government Employees. 
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Mr. Drewryr. Might I say, Mr. Chairman, that this material just 
handed to me appears to be a statement by Mr. E. H. Hiller, master 
of the Albatross, Mr. William J. Bruce, first officer, and Mr. Austin 
J. Powers, second officer. 

I have not had a chance to look at that yet. 

Mr. Mitter. I want to thank you, Mr. McKernan, for being here 
and tell you that I think that you have done a very good job “under 
these circumstances and we look forward to seeing you at proceedings 
of the Committee on Oceanography in the future. 

I want to thank you, gentlemen, for being here. 

Without objection, the committee will recess. 

(Whereupon, at 11:45 a.m., the committee recessed, subject to the 
call of the Chair.) 
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TUESDAY, MARCH 17, 1959 


House oF REPRESENTATIVES, 
SPECIAL SUBCOMMITTEE ON OCEANOGRAPHY, 
OF THE COMMITTEE ON MercHANT MARINE AND FISHERIES, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to call, in room 219, Old 
House Office Building, Hon. George P. Miller (chairman of the sub- 
committee) presiding. 

Present: Representatives Bonner (chairman), Miller, Lennon, 
Oliver, Flynn, Tollefson, Pelly, and Curtin. 

Staff members present: John M. Drewry, chief counsel, and Wil- 
liam B. Winfield, clerk. 

Mr. Mitier. The committee will be in order. 

This morning we are privileged to hear Adm. John T. Hayward, 
Assistant Chief of Naval Operations for Research and Development. 

It has been our high pleasure to have seen and heard Admiral Hay- 
ward before. I almost said “Doctor” Hayward. I am certain that 
he deserves that title. I think that he is one of the foremost scientists 
in the country today. 

Weare very happy to welcome you here. 

I want to say that this committee at present is groping. We have 
had the very important subject of oceanography referred to us by the 
chairman. We realize that, whereas it is of maximum interest to 
Government, no specific agency of Government is charged with all 
of its ramifications. Perhaps one of the things we have to do is to 
come up with some formula for coordinating the work of other 
agencies. We know of the great work that the Navy has done in 
this field and are very happy to welcome you here, sir. 


STATEMENTS OF REAR ADM. JOHN T. HAYWARD, USN, ASSISTANT 
CHIEF OF NAVAL OPERATIONS (RESEARCH AND DEVELOPMENT) ; 
CAPT. RICHARD HOLDEN, USN, UNDERSEAS WARFARE RESEARCH 
AND DEVELOPMENT PLANNING DIVISION, OFFICE OF THE CHIEF 
OF NAVAL OPERATIONS; AND CAPT. H. G. MUNSON, USN, DEPUTY 
HYDROGRAPHER, HYDROGRAPHIC OFFICE 


Admiral Haywarp. I have a statement which I will present if that 
is satisfactory. 

I greatly appreciate this opportunity to appear before your special 
subcommittee to present the Navy’s programs in oceanography and 
to assist you in any way possible. 

During the past seemingly short 10 years, oceanography has 
achieved an importance in the deliberations of scientists and govern- 
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ments which was unforeseen at the close of World War II. This 
status has come about largely through the Navy’s interest in the 
oceans. Even prior to the famous cruise of the Challenger in 1873, 
which is usually considered as the beginning of modern oce: ography, 
the Navy had carried out several scientific e xpeditions 1 in the Atlantic, 
ee and Antarctic Oceans. The Navy’s formal interest in the 

sans began in 1842 when Lt. Matthew ‘FE ar Maury was ap- 
seiabell Superintendent of the Depot of Charts and Instruments, 
which later became the Hydrographic Office. Today all active ships 
of the fleet and some MSTS ships collect soundings and bathythermo- 
graph information during transits and forward this information to 
the Hydrographic Office. The number of ships which supply this 
type of information is approximately 900. 

Prior to the last war, the Navy carried out a program in oceano- 
graphic research through the Bureau of Ships and later through the 
National Defense Research Council. During the war this program 
became vital in combating the German submarine Ww olfpacks because 
of the effects of the ocean on the transmission of underwater sound. 
The bathythermograph which was useful to submarines in diving and 
evasive tactics came directly from the inventive mind of the oceano- 
grapher and without a doubt was one of the most valued auxiliary 
marine instruments used during the war. After the war, the Bureau 
of Ships sponsored oceanog -aphic research for many years and em- 
phasized the more applied aspects of oceanography in antisubmarine 
warfare. In 1946 a Division of Oceanography was established by 
the U.S. Navy Hydrographic Office. In 1947, the Office of Naval Re- 

search established a program in oceanography which has been ex- 
panded to the point that nearly all oceanographic institutes are spon- 
sored to some extent. In addition to sponsoring the research pro- 
gram, ONR has assumed a position of leadership in this field. In 
1957, together with the U.S. Fish and Wildlife Service and the 
Atomic Energy Commission, The Chief of Naval Research requested 
the National Academy of Sciences to form a committee on oceano- 
graphy to advise the Government on a coordinated national program 
in oceanography and to act as a focal point for international coopera- 
tion. 

Within the Department of Defense, the Navy has the major respon- 
sibility for research at sea, for looking after many of the marine in- 
terests of this country, for international discussions about the oceans, 
and for controlling commerce on the sea when dictated by war 
conditions. 

Since the oceans are the Navy’s primary domain and since the Navy 
must move ships about in the oceans, under the oceans, and aircraft 
in the air over the oceans, it goes without saying that a complete un- 
derstanding of the oceans, the ocean bottom, “and the atmosphere 
above must be obtained if the Navy is to wage modern war success- 
fully. In the design of ships and aircraft, the oceanic environment 
must be taken into account and its effects on these instruments of war 
must be understood. By understanding the environment we mean 
that the current systems must be known “from the surface to the bot- 
tom, the bottom topography must be known in detail, the temperature 
structure from day to day must be known, sea and swell forecasting 
must be efficient, the formation and breakup of Arctic Ocean ice must 
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be predicted, weather conditions must be predicted, gravity and mag- 
netic conditions must be known, beach conditions, and the land areas 
around these seas must be known. 

Specific areas of military operations affected by the oceans are: 

(a) Antisubmarine warfare. 

(6) Mine warfare. 

(c) Amphibious operations. 

(dz) Offensive submarine operations. 
(e) Surface ship operations. 

I would like to comment briefly on each of these. 

The ASW problem can be clearly defined as the detection, identifi- 
cation, and destruction of the enemy submarine. In all three of 
these areas the oceans act in favor of the submarine. For example, 
with the exception of the transmission of sound, the oceans are nearly 
opaque to the transmission of all forms of energy. Even the sound 
transmission is distorted, reflected, scattered, and ‘absorbed by environ- 
mental conditions such as temperature differences, chemical properties, 
marine life, sea surface eda and the nature of the sea floor. 
All systems of detecting submarines including airborne, surface ship, 
submarine, and fixed installations must take these vagaries of the sea 
into consideration. 

Once a target is detected there still remains a problem of identi- 
fying it as an enemy submarine. False contacts such as whales, 
schools of fish, and abnormal sound conditions have to be minimized. 
These environmental problems are being investigated. After the 
target is detected and identified the oceans still protect it from any 
weapons system. 

In mine warfare, we find that marine animals foul our mines to an 
extent that the mines eventually become inoperative. Bottom sedi- 
ments may bury mines and unknown oceanic currents may sweep them 
away. In many cases, the design of the triggering mechanism is 
complicated by the fact that oceanic environment exhibits properties 
that are similar to those properties of ships that trigger mines. In 
mine warfare countermeasures we find that the ocean again interferes 
with our ability to detect mines, so that often our first notice of a 
minefield is the destruction of one of our own ships. 

Our World War IT experience illustrated the necessity of being able 
to predict ocean waves and surf as well as having a knowledge of 
beach conditions for amphibious assaults. Fundamental research on 
ocean waves has resulted in the publication of a prediction manual 
which is currently in use by the fleet. 

There are two aspects to our offensive submarine warfare—one in- 
volving the missile carrying submarine of the POLARIS type, the 
other being the more conventional use of the submarine. In both 
cases, the true submersible requires a precise method of navigation 
while remaining underwater. Ocean currents, bottom topography, 
magnetic an gravitational fields are all important in this respect. 
Surface currents and sea state conditions are also important to the 
POLARIS submarine and we must be able to predict these with suffi- 
cient accuracy. A knowledge of ambient noise conditions, bottom 
topography, and the thermal structure is useful for evasive tactics. 

For surface ship operations, we must know about the weather and 
sea surface conditions. ‘The Hydrographic Office has been predicting 
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these for several years and has successfully routed ships around 
storms in the North Atlantic and Pacific Oceans. The savings in time 
alone has been estimated by MSTS to be worth $2 million over the past 
2 years. Similarly, since 1952, millions of dollars have been saved in 
the resupply of the DEW-line stations by the prediction of the ice 
conditions in the Artctic Ocean. More recently the Navy has and is 
participating in underice cruises in the Arctic Ocean and is collecting 
oceanographic information. 

Thus far I have discussed some of the reasons why the Navy con- 
siders oceanography to beso important. Next I would like to describe 
the Navy’s program in oceanography. 

The Navy presently supports about 80 percent of the total ocean- 
ographic research in the United States. Approximately 300 full-time 
scientists of the doctors and masters or equivalent experience level are 
under contract. These scientists are distributed throughout 12 civil- 
ian oceanographic laboratories located on the east, west, and gulf 
coasts of the United States and have approximately 20 research ships 
varying in size from 50 to 2,700 tons at their disposition. The per- 
sonnel are employed in both basic and applied aspects of ocean- 
ographic research. The entire field of oceanography including physi- 

val, chemical, bilogical, and geological researc +h on the oceans is repre- 
sented. In addition, the Nav y supports a large program in under- 
water acoustics which is closely related and materially contributes to 
our understanding of the oceans. 

Aside from the research at the civilian laboratories the Navy main- 
tains nine large Navy laboratories, each of which has its own specific 
interest in the oceans. ‘These laboratories have eight ships, two sub- 
marines, and a bathyscaph available for research in the oceans. Most 
of this research is directly applicable to Navy problems. 

« The oceanographic research program is considerably enhanced by 
the oceanographic program of the U.S. Navy Hydrographic Office. 
Facilities include eight major survey ships and inshore survey vessels. 
This effort is devoted solely to applied military oce anography with 
emphasis on (1) oceanographic publications, (2) surveys in support 
of military operations, and (3) research on the effect of the environ- 
ment on military oper ations and means of predicting these effects. 

Even though the Navy is engaged in a vigorous oceanographic re- 
search program we have realized this effort must be increased to 
solve the complex problems of modern warfare. Accordingly, the 
Office of the Naval Research prepared a long-range program of expan- 
sion in oceanography. This program, called TENOC, was endorsed 
by Adm. Arleigh A. Burke, Chief of Naval Operations on Janu- 
ary 1, 1959. He stated that the Navy will support project TENOC 
within budgetary limitations in the Navy’s research and development, 
shipbuilding and military construction programs. He has assigned a 
priority to this project commensurate with the antisubmarine warfare 
program in the Navy. Project TENOC includes a substantial in- 
crease in the research program, the construction of research ships, 
additional shore facilities and provision for the education of new 
oceanographers. 

TENOC specifically covers the Navy’s contract research program in 
oceanography. Studies are in progress to develop a similar program 
for the Navy laboratories. It is well known that research and sur- 
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yeying go hand in hand and in some instances the two overlap. 
Oceanographic surveying is fundamental to Navy operations, and the 
Hydrographic Office ‘has been enc ouraged to expand and intensify its 
work in a manner comparable to that ‘recommended for the research 
program. 

While the Navy is pursuing its own program in oceanography, the 
problems are so large and involve so many other groups that it has 
been found necessary to coordinate our research within the Depart- 
ment of Defense and other Government agencies. Within the Depart- 
ment of Defense formal coordination is achieved through the Com- 
mittee on Science which has designated service representatives to deal 
with oceanography. Coordination among interested Government 
agencies is accomplished informally through the Coordinating Com- 
mittee on Oce: anography established by the Office of Naval Research 
in 1956. This Committee, consisting of representatives from all 
Federal agencies concerned with the oceans, has met regularly every 
month to discuss problems of mutual interest. The usefulness of the 
Coordinating Committee on Oceanography is attributed to its infor- 
mality and to the rotation of the chairmanship among the member 
agencies, It is this group that will insure that a national program in 
oceanography 1s properly managed and well coordinated throughout 
the Federal agencies concerned. 

The Navy has also participated in the international aspects of the 
science through scientific committees, meetings, and joint research 
expeditions. Through this participation we have maintained close 
scientific cooperation with the Western countries and have kept a 
vigilant watch over the scientific effort of the Soviet Union. The im- 
portant work of the other Western nations is led by Great Britain 
whose oceanographic effort compares favorably with the United 
States, U.S.S.R., and Japan. Their equipment and personnel are 
excellent. Their program is weil balanced with some effort in all 
physical fields of oceanography. Military, storm surge damage, and 
fishery requirements near the home waters are emphasized. 

Japan has a large oceanographic research potential and probably 
ranks second or third in the world. Marine research knowledge is 
widely diffused throughout the educated population. The major ‘part 
of the program suffers from insufficient funds and a lack of military 
research. 

French activities are tied closely to fisheries, with some work in 
coastal engineering, port development, and protection. France sup- 
ports more marine laboratories both public and private than any 
other European country. 

Dutch accomplishments are of very high quality in marine geology 
and the theoretical aspects of physical oceanography. Coastal engi- 
neering services and equipment are outstanding. Research is con- 
centrated in the conti guous coastal areas. 

West German oceanographers are placing Germany in a position 
of international importance. Most of the important prewar person- 
nel are located in West Germany or West Berlin. While most of the 
effort serves navigation and fisheries, there is a solid foundation for 
future expansion “into deep sea w ork. A recent directory listed 68 
oceanographers. Two vessels are employed with a third expected 
soon. 
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Danish scientific contributions in oceanography have been signifi- 
cant. Three research vessels are employed on a worldwide scale to 
obtain biological and physical information on fishery and scientific 
programs. There is very little military effort. 

Norway was once a world leader in oceanography. Equipment and 
personnel shortages have forced a decline. 

Canadian work is concentrated in local waters and the Arctic Sea. 
Six research vessels, about a dozen scientists, and two dozen tech- 
nicians are employed full time. The program is responsive to both 
defense and fishery requirements. 

Argentina is the leading South American country doing oceanog- 
raphy, with Chile and Peru performing good but limited research, 
Cuban research in this field is moderate and excellent. 

Soviet effort in oceanography is massive, of a high caliber, and 
is designed to establish and demonstrate world leadership. The ob- 
jectives appear to be fourfold: (1) To accumulate masses of data 
equivalent to that possessed by Western nations, (2) to exploit the 
fishing industry as a major food source to offset deficient meat produc- 
tion, (3) to-support naval operations and increase undersea warfare 
capabilities, and (4) to increase navigational use of the Northern Sea 
route for strategic and logistic reasons. 

It is estimated that the U.S.S.R. employs as many as 800 profes- 
sional oceanographers plus a similar number of support personnel. 
eeneecenney 65 merchant vessels and 40 naval vessels, including 
submarines, are employed full or part time. The Soviet IGY ocean- 
ographic effort was greater than that of any other country. 

The activities discussed in this report indicate an extensive and 
growing national and worldwide interest in the oceans. It is the 
belief of the Department of the Navy that the real exploration of the 
sea is just beginning. Within the next 10 years, we expect the oceans 
to become more fully utilized to all depths. We further expect the 
United States to play a leading role in this new development and the 
Navy will carry its full share of this load. 

I hope this has given you an appreciation of the great importance 
which the Navy attaches to oceanographic research and a general 
picture of the programs upon which we are embarked. All activities 
concerned with this research will be happy to give you the details of 
their programs at any future time at your convenience. 

Thank you, Mr. Chairman. 

Mr. Murer. Thank you very much, Admiral. 

I want to thank you for a very fine statement, one which will evoke 
a lot of thought. 

In our own country in Government there are a number of agencies 
that have a major interest in the sea and I am glad to know that they 
are now at least informally coordinating their effort. 

I think that the statement that you make with respect to this co- 
ordinating committee is very enlightening. You feel that this com- 
mittee has functioned well in its informal capacity. Has there been 
an exchange of thought and ideas within the committee that makes 
it a good institution with which to work or should it be more forma- 
lized ? 

Admiral Haywarp. I feel that the informality, Mr. Chairman, is an 
advantage. As a matter of interest, I do not know whether the com- 
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mittee is familiar with all of these agencies involved, but you have the 
U.S. Fish and Wildlife Service. You have the U.S. Geological Sur- 
vey, the Director of the Trust Territories who is concerned with the 
problem of oceans which affect the Pacific coasts. You have the U.S. 
Weather Bureau, the Coast and Geodetic Survey, the U.S. Bureau of 
Standards, the Department of Justice which is working on the imme- 
diately forthcoming meeting on the law of the sea. You have the 
AEC on the disposal of radioactive waste. You have the National 
Science Foundation and the Department of Health, Education, and 
Welfare. You have the U.S. Air Force and the Navy and Army 
involved. 

This gives you an idea of the number. 

Mr. Minter. About four of those agencies are under the jurisdiction 
of this committee. 

We are privileged at having those four before us. 

We hope as we go on with the investigation to call in other agencies 
so that we can get their reaction. 

You are, of course, familiar with the report of the Committee of the 
Academy of Sciences which was headed by Dr. Harrison Brown, who 
is present ? 

Admiral Haywarp. Yes, sir. 

Mr. Miuter. Of course, that was the basis which inspired Mr. 
Bonner to set up this subcommittee. 

Dr. Brown’s committee made some very fine recommendations as 
to the number of ships that we need in this field. We know that some 
ships in other agencies are obsolete and have to be replaced but one 
of the problems that is going to confront this committee is to deter- 
mine how these are going to be funded and in what agencies some of 
them are going to be placed. 

This is really the first chapter of its report that we have but the 
Academy report has been silent on that feature so that it is a question 
of great concern to the committee. We do not expect you or any 
one else to solve it but at the present time we are trying to accumu- 
late enough data on which to come forward later with a very definite 
program and at perhaps future times have people in here to justify 
bills that I know will be introduced in the Congress on this subject. 

Thave nothing more right now. 

Mr. Tollefson, do you have questions you would like to ask? 

I may say that we are very happy to have Mr. Tollefson here as 
an ex officio member of the committee who has a great interest in the 
sea and everything to do with it. The name “Tollefson” at this time 
implies this. 

Mr. Totterson. Thank you, Mr. Chairman. 

I know so little about this subject, Mr. Chairman, since this is my 
first session with your subcommittee that I scarcely know what to 
ask, 

I do have two or three questions which came to mind from listening 
to your testimony, I gather that without any question our various 
departments of Government have done a lot of research work in con- 
nection with oceanography generally. Do I get the impression that 
this work is going to be stepped up as a result of the cooperative 
effort between the various agencies 
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Admiral Haywarp. Well, definitely we are going to step it up. To 
give you some figures, and this is just talking about the Navy support 
in oceanography, in 1951 we put in $514 million. It went down in 
1952 to $4.3 million. In 1953, it was up to $5.2 million and then went 
down to $4.1 million in 1954. In 1955, it went to $5.1 million, and in 
1956 to $7.9 million, and in 1957 it came down to $6 million again and 
in 1958 and 1959 it will run roughly between $7.5 and $8 million. 

Mr. Totterson. Do you know what the budget request for the next 
fiscal year is? 

Admiral Haywarp. Yes, sir; the Navy’s request is $9.1 million, 
One of the things about this business and all research really is that 
the one-shot approach is very poor. You must have a continuing 
program in research and it is better to have a modest program for 
5 years, say $1 million a year than to put in $5 million in one year 
and nothing in the following years. 

We feel that this program and our long-range program should go 
ahead and it involves considerable sums of money, particularly on 
ship construction. 

Cccidumuitie. I have here a preliminary design for an oceanographic 
ship that we are going to pass out. This has been one of our hard 
problems in the Navy. You have to decide whether to build a research 
ship or a combatant ship and we are going ahead with a regular con- 
struction program of research ships. 

Mr. Toxtierson. Do you know whether the other agencies are step- 
ping up their work also? 

Admiral Haywarp. The Maritime Commission is stepping up its 
work. I actually do not have the figures. I am sure we can get them 
for you over the past years just the same as we have given ours. 

Mr. Totterson. I get the impression from what you have said today 
and from publicity I have read in connection with this subject that 
there are various departments and agencies of Government which 
are more concerned now than they have been perhaps for some time. 

Admiral Haywarp. That is correct. 

Mr. TotieFson. How does your work compare with the Russian 
work in the sense of effort expanded ? 

Admiral Haywarp. They have much more effort than we have in 
just the number of ships. We see them on our morning briefs every 
day and their oceanographic ships are all over the world. I was 
aboard the one in San Francisco and I think they have a very excel- 
lent effort. 

In talking to the oceanographers from Scripps and Paul Fye from 
Woods Hole, however, they said we had some better instrumentation 
than the Russians. As a matter of fact, they use some of our 
instrumentation. 

Mr. Touzerson. I noticed that you say in your statement that even 
in the 1800’s you did some work in the Antarctic. 

Admiral Haywarp. Yes, sir. 

Mr. Totterson. I assume that you are doing work there and also 
in the Arctic ? 

Admiral Haywarp. Yes, sir; very much in the Arctic. 

With our nuclear submarines we plan to do as much as we possibly 
can. A submarine is much better under the ice up there, much better 
than an icebreaker, for instance. 
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Mr. Totierson. Do you know whether the Russians have done 
anything under the ice? 

Admiral Haywarp. I am sure they have. They have done a lot of 
Arctic research. They have put ships across the northern part of 
Russia for a good many years. It would be silly for me to assume that 
they have not done work there. I am sure if they had gone under 
the pole we would have known about it. 

Mr . Totuerson. They would have boasted about it. 

They are also doing work in the Antarctic, are they ? 

Admiral Haywarp. Yes, sir. 

Mr. Totierson. Have you heard anything in connection with their 
icebreaker? Is that going to be sent to the Antarctic or is it down 
there ? 

Admiral Haywarp. No, sir, it is not down there. I heard that they 
had a little difficulty with the nuclear engines on it. It has been 
delayed. There has been no deployment of it, to our knowledge. 

Mr. Totterson. Do you make any use of our own icebreakers in 
that work at all? 

Admiral Haywarp. For instance, the North Wind was down at 
Palmer Peninsula the last time I looked at the chart. She was help- 
ing the British resupply. We get the normal reports from those 
people, yes. 

Mr. Totterson. Do you feel an icebreaker is an efficient help for 
research in connection with oceanography ? 

Admiral Haywarp. I feel that a submarine would be a more 
valuable vessel. If I had the choice I would pick a submarine in the 
Arctic. 

Mr. TotitEeFrson. How would you like to have one of each ? 

Admiral Haywarp. I would say yes, certainly. 

Mr. Totuierson. I have just one other question, admiral. Obvi- 
ously, you exchange information with all of our agencies. How 
about exchange of information between our Nation and foreign na- 
tions? Do we exchange information with them ? 

Admiral Haywarp. The western nations, yes, sir. Actually I do 
not know what the status of the IGY oc eanographic information is. 
Maybe Dr. Brown knows whether we have gotten it or not. They 
are in the IGY committed to exchange all of this. 

Mr. Touterson. Mr. Chairman, I think I have no further questions. 

Mr. Mitier. Mr. Lennon. 

Mr. Lennon. Mr. Chairman, there is one inquiry I would like to 
make. 

Since the admiral has indicated that the Navy was one of the three 
Government agencies that requested that this Committee on Ocean- 
ography be formed by the National Academy of Sciences, I assume, 
admiral, that certainly the Navy has studied and considered the con- 
clusions and recommendations made by this National Academy of 
Sciences committee ? 

Admiral Haywarp. Yes, sir. 

Mr. Lennon. I wonder if you would care to comment on the long 
range objective set forth in that report and its recommendations as 
to the practicability of it and how this committee, as one of the legis- 
lative committees that does have jurisdiction over several of the gov- 
emmental agencies, could implement that suggested program and 
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those recommendations of the National Academy of Sciences 
Committee. , 

Would you comment on your impressions of the report and its 
recommendations ¢ 

Admiral Haywarp. Well, frankly, I think it is an excellent report, 
As to their recommendations, if the Navy had to do it I would be 
caught in my same old budget argument, really, as you know. Weare 
weighed between being ready to fight in the Berlin crisis or something 
of this kind and how much we will put into the research and develop- 
ment effort. 

I feel that our 10-year program, which is the TENOC program 
of which you may have a copy, has the endorsement of the National 
Academy of Sciences. I think that is an excellent report. 

Mr. Lennon. I notice here that you say that the Navy is presently 
supporting about 80 percent of the coastal oceanographic research. 
Under this projected program or recommendation of the National 
Academy of Sciences Committee would the Navy continue to bear that 
relationship to the total ? 

Admiral Haywarp. No, we would not because, as I recall, that fig- 
ure was around $643 million. 

Mr. Lennon. Over a 10-year program I believe it was. The Navy, 
of course, would continue to bear the same percentage of that overall 
program as it is presently carrying? 

Admiral Haywarp. No, if that program went into being we would 
not have the 80-percent level. 

Mr. Lennon. I note here in your statement, on page 5, that actu- 
ally there are 20 ships varying in size from 50 to 2,700 tons which 
are now presently engaged in the particular type of program under 
contract, I assume, with these private concerns. At least your scien- 
tists, you say, are under contract. 

Admiral Haywarp. Yes, sir. These cover everything from con- 
verted AR’s to the little yachts and this particular preliminary design 
we have is one that the oceanographers have part — in actually 
to get what they want inaship. Most of the ships that we have have 
been other ships converted for oceanographic work. 

Mr. Lennon. Does either the Navy or these private concerns have 
any modern equipped vessels for this type of research work now? 

Admiral Haywarp. Any modern equipped ones ? 

Mr. Lennon. Yes, or are they all practically reconverted from 
other type ships? 

Admiral Haywarp. We are building one in the 1960 program, of 
course, but of the present ships, to answer your question, no, there 
has not been one built. They have a lot of modern instrumentation 
but the ship itself has usually been a conversion. 

Mr. Lennon. Do you find that even a ship that has been converted 
but which has modern technical equipment can do a realistic practical 
job? 

Admiral Haywarp. Yes, according to Dr. Fye and Roger Revelle. 
As a matter of fact, the ships that we converted for them were picked 
out by those laboratory groups. ‘They went into the actual conver- 
sion and they are very useful vesseis. Just because they are converted 
does not mean they do not have any use. They will serve a very 
useful life, too. We have a converted seaplane tender and two rescue 
vessels that were converted. 
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In our 10-year program, of course, we are going to build 18 modern 
oceanographic ships. 

Mr. Lennon. Will you excuse me, sir? 

When you refer to the 10-year program, are you alluding to the 
program that is projected by the National Academy of Sciences Com- 
mittee or the Navy’s own program ? 

Admiral Haywarp. The Navy’s own TENOC program that I re- 
ferred to and it runs from fiscal 1960 to 1968. 

The first ship to be built is this one that you see up there. These 
ship are small. They will have a trial speed of 13 knots and an en- 
durance of 12,000 miles. ‘They have an overall length of 209 feet 
and 1,370 tons is their displacement. 

Of course, they have their laboratories, wet and dry, aboard and 
combined drafting room and study space. They will be equipped 
with deep sea winch and boom over the stern capable of supporting 
30,000 pounds. The cost of this ship is $3.7 million. This ship will 
provide for a crew of 22, including officers, and a scientist comple- 
ment of 15. It will be civilian manned by crews planned for by the 
arent oceanographic institution. These are not large like the 
[SS.R. ships have been. However, the smaller size that we are 
building is preferable to the U.S. scientists’ since it entails a much 
lower operating cost crewwise. They get more scientists and they 
actually want to run the ship with a minimum number of people. 

Also we have a larger research ship in this TENOC program which 
runs bet ween 2,000 and 3,000 tons and this will have 29 officers and can 
carry a team of 39 scientists. You will have a larger boom capacity. 

I have not any cost estimates but it would run in the neighborhood 
of about $5 million. 

Now, this program of ours recommends that the three oceano- 
graphic laboratories, Scripps, Woods Hole, and Lamont, each be 
equipped with two of the small ones and one of the larger research 


ships. 

tt also recommended that the Hudson Laboratory get one small 
one and one large ship, the University of Miami would get one small 
one, Texas A. & M. would get one of the small ones and actually 
the overall effort recommends the building of an average of two of 
those a year from 1961 to 1966 and one of the larger ones per year 
commencing in 1963 and continuing through 1966. 

Now, in addition to these there are three 80-foot boats and one 
300-ton ship for which no design specifications have been drawn but 
whose costs total about $114 million. 

The entire shipbuilding costs in this program come to $58,600,000 
for an annual expenditure of around $7 million for shipbuilding. 

The program is modest and we are planning, of course, what I call 
seed corn. Compared to the Russians we are actually getting many 
more mobile research stations and can cover more areas for con- 
siderably less lost. We think it makes sense to do it this way rather 
than building fewer large ships, and the oceanographers and scien- 
tific people who run the program agree with us. 

Mr. Lennon. There is one other question. 

You referred to the Committee representing the several Govern- 
ment agencies who had the community of interest in this proposed 
program. Since the Academy of Sciences report has been publicized 
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and its recommendations publicized, has this coordinating committee 
of the Government agencies met with the Academy of Sciences Com- 
mittee to discuss its recommendations and reports and try to correlate 
them and make specific recommendations to this or any other legis- 
lative committee that would be interested in this matter ? 

Admiral Haywarp. They met. Dr. Brown was there in the de- 
partmental meeting. I do not know the recommendations of that 
meeting yet. I have not seen them. They recommended, I know, 
that they wanted to use the informal committee arrangement but I 
have not seen the minutes of that meeting. 

Mr. Lennon. There is no suggestion that grew out of that con- 
ference that a more formalized coordinating committee should be es- 
tablished by legislative action ? 

Admiral Haywarp. No, sir; not to my knowledge. 

Mr. Lennon. Thank you. 

Mr. Miuter. Mr. Pelly. 

Mr. Petry. Mr. Chairman. 

I am interested to have Admiral Hayward here today because I 
recall that a few years ago he was taking command of the great car- 
rier, the Franklin D. Roosevelt, in Bremerton Navy Yard and at that 
particular time I because a little familiar with his record and from 
his graduation on I know that he has made a definite demonstration 
of the fact that he is a fine naval officer and we can feel confident 
at least that this program under his leadership is going to be well 
handled. 

Admiral, does the Office of Naval Research actually sparkplug the 
coordinating committee ? 

Admiral Haywarp. Yes, sir. Actually, the Chief of Naval Re- 
search has the problem and job and he also has to initiate the action 
for us. Inthe Navy, Admiral Burke has given it to Admiral Bennett 
to make sure that our program is coordinated completely with all 
of the other Government agencies. The Office of Naval Research 
really started and sparked the rest of the agencies, I feel. 

Now I cannot say too much in praise of what the Office of Naval 
Research has done in this field and it is true across a lot of the other 
basic sciences as you know, physics, low energy nuclear physics, that 
they have sparkplugged this. 

Mr. Petry. From a practical standpoint, does it mean that you will 
be building over a period of years 10 new vessels at approximately 
$5 million apiece ? 

Admiral Haywarp. We will actually build 18 all together. 

Mr. Petry. Eighteen ? 

Admiral Haywarp. Yes, sir. It will be over that period of years, 
as I said. The first one will be built in 1960. That is that small 
one. Then actually we hope to get two a year and then we hope to 
get the large ones. Commencing in 1963 through 1966 we will build 
one of the lar ge ones and one of the small ones each yea 

Mr. Pexiy. Do the other agencies, such as the Fish a Wildlife 
Service, seem to have a need for more modern vessels? Some of theirs 
are pretty old. Has the Navy any ships that they can turn over to 
these other agencies to help them out / 

Admiral Haywarp. Yes, sir. We do have them in the mothball 
fleet now. The way we handled it with Woods Hole and Scripps 
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was to give them a rundown on everything we had and let them pick 
what they thought made good sense from their scientific and techni- 
cal standpoint and then they were converted. 

Mr. Petty. They were leasing a trawler or two up there and I won- 
dered whether or not you might have something better that they could 
take over and utilize to better advantage. 

Admiral Haywarp. Yes. Of course, in our case they would have 
to be converted. You would have to look at the conversion cost as to 
what they wanted to do with it. All of those ships that we have 
in that category would be available to any agency that wanted to do 
this. 

Mr. Petty. Would the interchange of information come through 
the Office of Naval Research or through the Committee on Sciences, 
the coordinating committee? 

Admiral Haywarp. Through the coordinating committee but if this 
is what they wanted done, the Chief of Naval Research would come 
tome and would go over the ship side of it. 

Mr. Petty. I cannot see why, if an ordinary fish trawler is adapt- 
able for the type of work that the Fish and Wildlife Service is doing, 
they should necessarily have to lease a fishing boat and why you 
would not have something that would be better then without con- 
verting. 

Admiral Haywarp. It is the operating cost really, probably. I 
do not know how long they lease them for. When they lease them 
the man whom they lease them from usually has the upkeep, I imagine, 
and the overhaul of the ship. They probably do it cheaper this way, 
Mr. Pelly, I am quite sure. 

Mr. Petty. The other day we learned that there is an international 
plan whereby they will study the Indian Ocean as one area in which 
all nations engaged in this research work concentrate their work. 
Would the Navy participate in that general collective program ? 

Admiral Haywarp. Certainly we would. One thing you will find 
with this program in the technical world is that everybody knows 
what the other people are doing and they go to the areas. It is 
pretty well coordinated. You will find most scientists do not like to 
repeat what other scientists are doing. 

Mr. Petry. I can only say for myself that I feel very much en- 
couraged by your testimony that really we are in the infancy of a new 
rather extensive program. I again say that I am sure that with your 
background it will mean that the program will be well handled and 
go forward. 

Thank you, Mr. Chairman. 

Mr. Mixxer. Thank you. 

Mr. Oliver? 

Mr. Oniver. Thank you, Mr. Chairman. 

Admiral Hayward, did you happen to read in the Washington Star, 
1 think Sunday, the statement with regard to the future of oceanog- 
raphy so far as this country is concerned ? 

Admiral Haywarp. No sir, I did not read it, Mr. Oliver. 

Mr. Outver. I was quite intrigued by what the article had to say. 
I thought it was a very imaginative statement. 

_I was wondering whether it was a practical situation that was out- 
lined as to the future possibilities of oceanographic work of opera- 
tions. 
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If you have not read it, of course, you cannot comment. 

I think, Mr. Chairman, that it might be well, if it meets with your 
approval, to insert that statement in the 1 ecord at this point. 

Mr. Mixer. Do you have a copy ? 

Mr. Ottver. I clipped it out of the paper Sunday, I do not have it 
with me. 

Admiral Haywarp. I am sure the first time we discover an oilwel] 
halfway between New York and Bermuda, we will have a lot of in- 
terest in oceanography. 

Mr. OLIver. T was tremendously interested in this pamphlet that 
you have sent up here outlining the specifications and data with re. 
gard to these proposed oceanographic research vessels. That pro- 
gram is to be continued on, you say, over a 10-year period ¢ 

Admiral Haywarp. Yes, sir. 

Mr. Oturver. And the first ship will be available in 1960? 

Admiral Haywarp. It is in the 1960 program. 

Mr. Ortver. It will not be available until 1961 or 1962? 

Admiral Haywarp. It will be available in 1961. 

a Ortver. These, of course, are going to be the most modern ships 

vailable for that particular purpose, is that c orrect 

” Adunived Haywarp. That is correct. Yes, sir. 

Mr. Ottver. I notice that in the meantime you have stated that 
converted vessels are going to be the only source of research work 
that you have. 

Admiral Haywarp. That is right. 

Mr. Oxtver. That interested me because of a hearing which we held 
here within the past several days with regard to the deactivation of a 
ship in the here sandy area of the country operating out of Woods 
Hole. the Albatross IJ7. Are you familiar with that vessel at all? 

Admiral Haywarp. I am familiar with it. The Albatross III, 
yes, is the Fish and Wildlife Service ship, a rebuilt trawler built 
in 1926 and is 340 tons, 179 feet long. It has a range of 4,500 miles 
and the daily operating cost is about $650. I do not know the back- 
ground of the matter. 

Mr. Oriver. What I was particularly interested in, Admiral, is in 
the light of your statements here that the Navy is using converted 
ships for research work in some oc eanography, I am a little bit con- 
cerned over the statements which we have had that this particular 
conversion has practically lost its efficiency so far as oceanographic 
research is concerned. I find it difficult to reconcile those points of 
view. 

Admiral Haywarp. Well, I have a very good publication here of 
Gordon Lill, who is the Director of our Geophy sics in the Office of 
Naval Research, and the title of it is “Oceanographic Research 
Ships.” It is of interest to note that the ships of the U.S. Fish and 
Wildlife Service listed here were all originally constructed for a pur- 
pose other than research. The . Albatross ITI, the Black Douglas, and 
the H. M. Smith, one is a rebuilt trawler, one is a schooner, and one is 
atunaclipper. All of them are 600 tons or smaller. This is a rather 
small ship. 

Mr. Ouiver. Apparently it is the only one thatris being operated 
so far as Fish and Wildlife is concerned that is capable of ocean- 
going research. 
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Admiral Haywarp. Well, if they need a trawler, they have not 
come to us, let me say, to ask. For instance, of our ships which we 
just converted for this, the San Pablo is a seaplane tender. It is 
2.700 tons and it has a 10,000-mile range. The Rehoboth, which is 
also a seaplane tender, has the same characteristics. This gives you 
some idea of the difference in the tonnage. 

Mr. Otiver. But the Navy’s attitude apparently, in this field, is that 
it is necessary for the moment, in order to get oceangraphic research 
work done, to carry on with converted vessels ? 

Admiral Haywarp. Yes, sir. We have no other way to do it. | 

We are going to build new ones. If the Fish and Wildlife Service 
came to us and said that they had a requirement for one of the small 
ships, such as this that was laid up, we would certainly consider it, 
but they never have done this. 

Mr. Oxiver. I am glad that Congressman Pelly brought out that 
particular possibility in his statement here just a moment ago. It 
particularly intrigues me because this Albatross J/I having been de- 
activated in an area that I am representing seemed to me to be, on the 
face of it at least, a rather ill-advised action. I am very happy to 
note that the Navy does have available craft which could be had by 
the Fish and Wildlife Service if they saw fit to request it. 

Admiral Haywarp. Well, I do not know what particular research 
the Albatross IJI was doing. If it is a trawler, I would recommend, 
from the cost point of view, that they lease another trawler rather 
than spend the money to convert. 

Mr. Outver. Of course, their program is one of chartering private 
draggers or trawlers or whatever they may be to do the work that the 
Albatross ITT was doing but there was some question in my mind yet 
as to whether it will be an efficient operation. I realize that that is 
perhaps beyond the scope of your jurisdiction and, therefore, I will 
let the matter drop as of this time. 

I want to say in closing, Admiral, that I am very, very encouraged 
to note that the Navy is setting its program up on the basis that it is 
and I certainly will anticipate whatever results you are able to get 
during these next several years. 

That is all I have, Mr. Chairman. 

Mr. Miter. Mr. Curtin. 

Mr. Curtin. Thank you, Mr. Chairman. 

Admiral, do your scientists and those of the Fish and Wildlife 
Service collaborate on your findings in this oceanography ? 

Admiral Haywarp. Oh, yes, sir. 

Mr. Curtin. You do not work independently of one another? 

Admiral Haywarp. No, sir. It is one area that is very well 
coordinated. ; 

Mr. Chairman, actually I recommend that the committee get this 
pamphlet in the record which is “Oceanographic Research Ships,” 
and it has the picture of the A/batross and tells of all the ships that 
are in operation and their daily cost of operation and covers the vari- 
ous types of ships. It is a very thorough and complete article on 
oceanographic research ships. . 

Mr. Mitter. Who publishes that ? 

Admiral Haywarp. This was the Office of Naval Research. It was 
the Underway Acoustics Journal and we can get copies. 
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Mr. Mitier. Could you leave that copy for the reporter ? 

Admiral Haywarp. Yes, sir; I will. 

Mr. Mintzer. Could you get additional copies for members of the 
committee ? 

Admiral Haywarp. Yes, sir. 

Mr. Mixer. Without objection, we will make that part of the 
record. 
(The pamphlet referred to follows :) 





OCEANOGRAPHIC RESEARCH SHIPS 


G. G. Lilland A. E. Maxwell 
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Washington, D. C 


INTRODUCTION 


Modern oceanography is considered by most scientists to have begun with the unprecedented 
round-the-world cruise of the HMS CHALLENGER from 1872 to 1876. There had been notable 
cruises prior to this, such as the voyage of the HMS ENDEAVOUR under the leadership of 
Captain Cook and the scientific direction of Sir Joseph Banks in 1768 to 1771 and the voyage of 
the BEAGLE from 1831 to 1836 under Darwin, but no scientific cruise prior to that of the 
CHALLENGER ever provided so much new scientific information. The HMS CHALLENGER 
(Fig. 1) was a spar-deck corvette of 2306-ton displacement and auxiliary engines of 1234 horse- 
power. In three and one half years she travelled 69,000 miles in the Atlantic and Pacific and 
penetrated as far south as the Antarctic ice barrier.! The voyage of the CHALLENGER opened 





Fig. 1. HMS CHALLENGER -- 1872-1876 
The "'first'' oceanographic research ship 


Isir William A. Herdman, The Founders of Oceanography and their Work (Edward Arnold & 
Co., London, 1923). oe 
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the era of exploratory oceanographic cruises, which 
i in a certain sense is now coming to an end, 82 yearg 


later. 





The expedition of the German research ship, 
METEOR (Fig. 2), in the North and South Atlantic 
from 1925 to 1927 established our knowledge of the 
general circulation in the Atlantic. The METEOR 
was an auxiliary steamer of 1200 displacement tons 
and carrying a total crew of 114.2 Together with 
other famous ships, such as the DISCOVERY, DIs- 
COVERY II, DANA, EXPLORER, and WILLIAM 
SCORESBY, she was a part of the grand era of oce- 
anic exploration when oceanic expeditions were fitted 
out by governments, sent on long cruises, and dis- 
mantled upon their return, whereupon the scientist's 
attention was given over to working up the scientific 
results of the trip. 


Since World War II, with the exception of the 
cruises of the ALBATROSS and GALATHEA out of 
Scandinavia, shorter individual cruises of a continu- 
ing nature and for particular scientific purposes are 
the fashion in oceanography, both in the United States 
and abroad. 





In all of the cruises mentioned, the Navys of the 
: particular countries involved were vitally interested 
Fig. 2. METEOR. German (Hydro- in the work and often provided the ships. The United 
graphic Department) research ship . 
of the late 1920's. States Navy first took official notice of the oceans 
when, at the recommendation of Lieutenant L. M. 
Goldsborough, a "Depot of Charts and Instruments" 
was set up at the seat of the government. This Office was established as the Hydro- 
graphic Office in 1866.3 


To show the intimate and vital connection of the U. S. Navy with the science of oceanography, 
in particular for the last 30 years, this quotation from Vaughan's "International Aspects of 
Oceanography" is presented: 


"On April 27, 1927, the National Academy of Sciences adopted a resolution which read as 
follows: THAT 'The President of the Academy be requested to appoint a Committee on Ocea- 
nography from the sections of the Academy concerned to consider the share of the United States 
of America in a world wide program of oceanographic research and report to the Academy...’ 


"In the hope that the United States Navy might find it feasible to extend its activities in 
oceanographic investigations, the members of the National Academy Committee on Oceanog- 
raphy called on the Secretary of the Navy, at that time the Honorable Charles Francis Adams. 
The conference led to the appointment of a Naval Committee on Oceanography under the chair- 
manship of Rear Admiral Frank H. Schofield, now retired. This Committee made several rec- 
ommendations, one of which was that Naval vessels equipped with sonic-sounding apparatus 
should, when feasible, follow routes which would carry them over oceanic areas for which 
information on oceanic depths was inadequate. This recommendation was adopted and it has 
led to probably the most extensive systematic program of sounding for bottom configuration 
undertaken by any country. Since about 1928 most of the North Pacific north of a line from the 
California coast to the Hawaiian Islands and thence to the Philippines has been covered by a 
series of closely spaced lines from east to west and these lines have been crossed by other 
lines, north and south between the Aleutian and the Hawaiian Islands and toward the northeast 


2Thomas Wayland Vaughan (and others), International As pects of Oceanography (National Acad- 
emy of Sciences, Washington, D.C., 1937). =e = 


3 Thomas Wayland Vaughan, Op. cit 
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from the Hawaiian Islands to Puget Sound. United States Naval vessels have also run many 
other lines of soundings. In addition to the soundings, the Navy Department has endeavoured 
to assist investigations in many other fields, so that it has now become one of the world's 
major agencies in oceanographic research. Serial sections for subsurface temperatures and 
salinities, the plotting of sea surface temperatures and surface drift and the utilization of sub- 
marines for the determination of gravity at sea are noteworthy." 


The U. S. Navy Hydrographic Office has been responsibie for carrying out the work de- 
scribed above. Since the publication of Vaughan's report in 1937, so much more work in oce- 
anography has been accomplished by that agency that it would take volumes to describe it. 
Soundings have been added to and improved, temperatures at depth have been added to the sur- 
face temperatures, special surveys of convoy routes and other particular areas have been 
completed, new and accurate bottom-contour charts have been produced, and sound-velocity 
charts and bottom-sediment charts have been published, together with innumerable volumes on 
oceanographic and navigational subjects. It is a record of which the Navy is proud and one 
which should never be allowed to drift without the constant replenishment of new scientific 
jdeas, equipment, and facilities. 


Since 1947, the Office of Naval Research has taken over the support of oceanographic 
research for the Navy. Considerable research had been accomplished by the Bureau of Ships 
during the war and afterwards, which contributed immeasurably to our knowledge of the oceans 
as it applied to the many problems of submarine and mine detection. The importance of Navy 
support, in terms of this paper, is that the operation of research ships has been sponsored 
along with the research. As a general rule, about one quarter of all research funds during the 
last 10 years have gone for the operation of ships, including such maintenance and fitting out 
as has been accomplished. About $11,500,000 has been spent in support of ships working on 
the Navy's research program for the last 11 years. This figure does not include funds expended 
on the governmental ships listed in Table I, which are employed on surveys and special projects 
rather than fundamental research. 


In view of the long history of the Navy in oceanographic studies, and because of the Navy's 
vital need for oceanographic information in antisubmarine warfare, mine warfare, and amphib- 
ious warfare, the Office of Naval Research has argued that the Navy should provide the scien- 
tists with proper facilities for collecting the information. These facilities include research 
ships. Furthermore, because of the threat of the Russian submarines, the possession of a 
suitable research fleet by the United States is of burning importance. Legally, and without 
special permission from Congress, the Navy can construct ships for the use of Navy contrac- 
tors, so long as these ships are civilian manned and do not appear on the Navy register. The 
question of whether the ships should be constructed with Research and Development funds or 
Ship Construction and Maintenance funds has not been settled; but the settlement will be a mat- 
ter of policy rather than of legality, since either kind of money may be used. 


THE FUNCTION OF A RESEARCH SHIP 
The mission of a research ship is to carry scientists to sea for the purpose of research. 
In the Navy the research has its ultimate application to naval warfare. The ships are employed 


in the following tasks in order to meet this application: 


a. Performing basic and applied research at sea which will lead to new military applica- 
tions, particularly in undersea warfare. 


b. Studying the effect of the environment on sound transmission in the ocean. 
c. Carrying out scientific investigations in oceanic areas of naval interest. 


d. Testing the environmental effects of the ocean on the ship and on scientific and naval 
instruments. 


e. Obtaining the oceanic data necessary for the installation and improvement of oceanic 
surveillance systems of both a scientific and military nature. 
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In carrying out this mission and the assigned tasks, the research ship is employed in Studying: 
the current structure of the ocean; oceanic temperatures; environmental effects on instruments 
and techniques; bottom topography, sediments, and structure; heat flow through the bottom; 
sound transmission and velocities; ambient noise; biological activity and specimens; nuclear 
components; and water samples for salinities, phosphates, oxygen, nitrates, etc. 


The mission, tasks, and employment of research ships form the broad base for submarine 
and antisubmarine warfare research work without which modern naval warfare would be 
severely handicapped. For instance, submarines cannot function properly in strategic areas 
without adequate knowledge of currents, bottom topography, sound velocities, ocean tempera- 
ture, and weather. We are now ill equipped to provide the knowledge because we lack ships 
capable of working in the north east Atlantic, the North Pacific, and the Indian Ocean. 


PRESENT STATUS OF U. S. SHIPS 


The status of ships in use in the United States today is indicated in Table L Photographs 
of some of the ships are given in Figs. 3-14. The R/V ATLANTIS is the only one of these 
which was originally designed for research purposes. The others are conversions from yachts, 
warships, tugboats, and fishing vessels. Because they were designed for those purposes and 
not for research, they have inadequate facilities for crew and scientific work. Many of them 
have limited range or are unsafe for oceanographic work in sea states greater than 3 or 4. 
They are noisy, making it difficult or even impossible to perform sound-propagation studies, 
The larger ships have improper scientist-to-crew ratios, that is, they have many more crew 
members than scientists, which in the research business is economically unsound. Most of 
the ships are too slow, which is costly in scientists' time and in Navy funds. 


There has been no program for the replacement of our research fleet as the ships become 
old and unsafe, either on the part of the scientific institutions contracting with the Navy or on 
the part of the Navy itself. If we are to get ahead of the Russian submarine menace and stay 
there, a 10-year ship-replacement program should be implemented. We have a 25-year re- 
placement program to accomplish within the 10 years. 


THE STATUS OF FOREIGN RESEARCH SHIPS 


Selected foreign ships are listed in Table II. In addition, photographs and characteristics 
of three of the better ships are presented in Figs. 15-17. It is noteworthy that the Russians 
and Japanese are building new research ships. The Russians started with conversions and 
have graduated to specially constructed research ships such as the MIKHAIL LOMONOSOV 
which completed her first cruise in the North Atlantic late in 1957. The Japanese have one of 
the finest research fleets in the world which has been built largely for oceanographic research 
in connection with their fisheries. These nations are conducting much the same type of re- 
search at sea as we are, and they have better ships with which to do it. We may assume that 
nations which are willing to invest large sums of money in research ships also have the skilled 
scientists necessary to use them properly. Assumptions to the contrary are not well taken. 


THE NEED FOR NEW OCEANOGRAPHIC RESEARCH 
SHIPS IN THE UNITED STATES 

The urgent need by the United States for new and carefully obtained oceanographic infor- 
mation has been known for many years and has been recommended and pointed out to the Navy 
by some of the country's best scientific talent in the following studies: 


HARTWELL Report - a study of overseas transportation problems 


LAMPLIGHT Report - a study of the Navy's role in continental defense 


NOBSKA Report - a study of the Navy's problems in antisubmarine warfare. 
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Table I. Principal oceanographic laboratories and ships 
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1 
Daily Cost 
Displace- 
Length f R 
Sh & ° ange 
Laboratory ips Type Bui lt onan (ft) Crew |Operations| (miles) 
(dollars) 
Private Institutions 
——oOe 
Woods Hole Oceano- | ATLANTIS Ketch 1931 298 142 | 28 4 19 1,000 4,000 
graphic Institu- | 
tion BEAR Coastal 1941-42 200-300 100 | 22 10 14 500 | 2,500 
freighter | 
CRAWFORD Standard 280 125 9 17 6,000 
cutter 
Narragansett LIL JOY Dragger 1947 12 37 12 3 1 400 | 175 
Marine Lab., U. (bay work (per 
of Rhode Island only) | month) 
———+— | —- a4 
Dept. of Oceanog. ACTION Racing 1930 | 28 15 |Berths for 9 100 Coastal 
& Meteorology, schooner water 
New York Univ. 
a = 
Lamont Geological VEMA Auxilliaery 1923 533 15 17 1,000 4,000 
Observatory, schooner 
Columbie Univ. 
sald ———+——— 
Hudson Lab., Dobbs | ALLEGHANY ATA 1945 760 143 33 2 38 9,000 
Ferry, Columbia U.| (Navy Crew) | 
= 
Chesapeake Bay JOAN BAR IT Motor yecht 1927 60 85 15 7 4 200 Estuarine 
Institute, Johns (bay work 
Hopkins Univ only) 
Marine Leborato- GERDA [North Sea 1949 70-80 75 21 7 4 536 3,000 
ries, U. of Miami trewler 
ence + + ate wtheoon + — 4 
Dept. of Oceanog JAKKULA 3M Auxil- 1923 | 198 120 | 25 12 8 750 2,500 
& Met., Texas A&M | (ex-ATLANTIC)| liary, C.B. 
Marconi 
schooner 
—aaeeaibin - _ +———— — — + + 
Scripps Inst. of S.F. BAIRD Ex-ATA 1944 | 505 143 33 18 17 1,000 18,000 
Oceanography, U. 
of California HORIZON Ex-ATA 1944 505 143 33 18 17 1,000 15,000 
PAOLINA-T Purse seiner! 1948 lll 80 22 5 7 500 3,500 
ORCA USCG patrol 200 100 Carries 14 500 
STRANGER Yacht 
—— 
Dept. of Oceanog., | BROWN BEAR Ex-FS 1934 270 114 | 27 22 10 400 
U. of Washington 
ernment 
netelletions 
U.S.N. Electronics |EPCE(R) 857 EPCE(R) 64 2,500 
Lab., San Diego, 
Calif. 
U.S.N. Underwater EPCE (RP) EPCE(R) 
Sound Lab., New 
London, Conn. 
—<<—$<— + = 
U.S.N. Hydro- YF-854 Yard frigate; 1944 132 30 6 10 
raphic Office, 
Md. © SAN PABLO AGS (Ex-AVP)| 1943 2,700 310 | 41 8 200 3,200 10,000 
REHOBOTH AGS (Ex-AVP)| 1944 | 2,700 310 | 41 8 200 
U.S. Fish and ALBATROSS III} Rebuilt 19264 340 179 | 24 6 21 4,500 
Wildlife Service, trawler 
Washington, D. C. 
BLACK DOUGLAS|M. schooner 1930 371 152 32 5 ll 600 4,000 
| 
H.M. SMITH Tuna clipper! 1945 600 128 29 6 12 625 6,000 
S$ He +H 
U.S. Coast Guard EVERGREEN Cutter 1943 1,025 180 37 2 53 15,000 
Washington, D. C. | 
i dh 4 alli — 
U.S. Coast and 
Geodetic Survey, Employs several ships for coastal surveys 
{__Neshington, D. C. | : ; oe ; a - - _| 





"From William V. Kielhorn, Oceanographic Vessels in the United States (Office of Naval Research, 1953). 
Menages ONR's Laboratory of Oceanography. 
“Operates other ships, but these three do most of deep-sea oceanography 


{Rebuilt in 1941 


~ 
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Fig. 3. ATLANTIS, Woods Hole Oceanographic 
Institution 





Fig. 4. CRAWFORD, Woods Hole Oceanographic 
Institution 
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Fig. 5. CARYN, Woods Hole Oceanographic Institution 





Fig. 6. SPENCER F. BAIRD, Scripps Institution of Oceanography. The 
A-frame on the stern allows oceanographers to use very heavy equipment, 
which can be sent to the deepest parts of the ocean. The BAIRD's great 
winch carries more than six miles of specially designed steel cable. 
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Fig. 7. HORIZON, Scripps Institution of Oceanography. The HORIZON is 
a converted oceangoing tug, steel hulled and Diesel-electric driven, with a 
cruising range of 15,000 miles at a speed of 10.5 knots. For a complement 
of 17 crew and 19 scientific staff, food and water is sufficient for 60 days. 
On a relatively clear, open-deck area abaft the laboratory is mounted a 
large A-frame rising some 28 feet above the deck, which permits handling 
of any heavy, bulky weights such as Kullenberg corers or midwater trawls. 
A meteorological laboratory containing radiosonde and other equipment is 
located on the bridge deck. 





Fig. 8. PAOLINA-T,the smallest seagoing research vessel in Scripps’ 
five-ship fleet 
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Fig. 9. VEMA, Lamont Geological Observatory of Columbia University 





Fig. 10. JAKKULA, Texas A&M Research Foundation 


38170 O—59——_11 
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Fig. 11. REHOBOTH (AGS-50) and SAN PABLO (AGS-30), U. S. Navy Hydro- 
graphic Office 


0 





Fig. 13. BROWN BEAR, Oceanographic Laboratories, Univer- 
sity of Washington 





— 
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Fig. 14. ALBATROSS II, U.S, Fish and Wildlife Service 





Fig. 15. MIKHAIL LOMONOSOV, built for oceanographic research by the U.S.S.R., 
and operated by their Academy of Sciences. She was commissioned in 1957 and 
has already completed her first research cruise in the North Atlantic. She has 16 
scientific laboratories and single- and double-berthed cabins for 62 crew and 69 
scientists. Scientific equipment includes: deepwater anchor winch with 15,000 m 
of cable; eight hydrological winches with 10,000 m of cable; two sonic depth 
recorders of 5,000 m and 10,000 m, respectively; helicopter platform; radio; and 
balloon equipment. Her major characteristics are 


RCN de SS eile ho eS Se le eR 5,960 tons 
R65 SSS ORE BUR VS EA eres 102.6 meters 
ce eke ge SS Reo eee Re alee 14.4 meters 
BNE 5 ios feb Cathe Sele & ee eee eed PS a emery 6 meters 
AVOTERC ENEOG fk 6k TKK RECESS ROS 13. knots 


Cruising time 2. cc cnc terete een neee 35 days 
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Table Il. Tonnage comparison of selected research ships. 


is 


Displacement zs Displacement Displacement Displ 
soe? me cane 
505 


MIKHAIL LOMONOSOV UMITAKA MARU JOHN BISCOE 2,250 
VITYAZ 

















SPENCER F BAIRD 
HORIZON 

















RYOHO MARU DISCOVERY II 1,736 
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ATLANTAS SEVASTAPOL OSHORO MARU SARSIA 250-300 













CRAWFORD 





DIAMOND SHINYO MARU 


BROWN BEAR 





EQUATOR 


JAKKULA LENA (Icebreaker) 





PAOLINA T OB (Icebreaker) 


OKEAN 


Our research fleet is not capable of obtaining 
the information demanded by the first two reports, 
The NOBSKA report carefully points out the need 
for well-designed research ships. 


New construction is needed to meet the fol- 
lowing requirements: 


a. The research ship must be quieted for 
acoustic work. For acoustic experiments at 10 
ke, the auxiliary equipment of the ship must be 
at least as quiet as the ambient noise of a sea 
state 1. 


b. The ship must have an efficient scientist- 
to-crew ratio, or a ratio of about 1 to 1. 


c. The ship must be able to maintain head- 
ing at very slow speeds; this requires a carefully 
considered main propulsion plant, propellers, and 
perhaps some type of bow propulsion. 





Fig. 16. The Royal Research Ship 


DISCOVERY Il, of the British National d. The ship must have adequate deck, labo- 
Institute of Oceanography, leaving the ratory, office, berthing, messing, helicopter, and 
Woods Hole Oceanographic Institution sonar spaces. The need for a center well has not 
after a joint IGY cruise with the R. V. been accepted by all oceanographers, but there 
ATLANTIS. Major characteristics are: are many reasons why one should be included, 

er sete — re perhaps the most important of which is to allow 

Cam... sees ee 

ee ne ee 16 feet wees te Sengp aeee. 

ee ' — eset e. The ship must be designed so that work 

Coasianion. . #l ever, can be performed in a normal manner in a sea 

9 scientists state 5. It must be stabilized with antiroll tanks 


and have the proper lines to minimize pitch. 


Plates I, Il, and II] present an 1100-ton research ship which has been designed by the Bu- 
reau of Ships with the assistance of the Ship Design Committee of the Office of Naval Research. 
She is under Navy consideration as Ship's Characteristics' Board project No. 185. Her prin- 
cipal characteristics are as follows: 


oe PL ee eee eee eee 200 feet 
ES TOON DOTDORMICUIRE oiokn cca eee PEK Ooo Oe ee 188 feet 
SPOOR, TRGING 2 Sark cous 0d 0.v os 00 e.ee 15 RS 0 WE 6 RID, 0 37 feet 
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Fig. 17. UMITAKA MARU, training and research ship of 
Tokyo University of Fisheries, completed in August 1955. 
Major characteristics are: 


Length (registered) .......cce20-. 68 meters 
GRIN i 66% 0 eon ele 1l meters 
TIOUAE CGD 6h che CS cee wk ewe 5 meters 
Designed load draft (mld) ......... 4 meters 
Gross tommag@. .. 6.05. cccvecteons 1,387 tons 
SOG OGOOE . 60 oti es es ee He Es 13 knots 
Complement .. vsseccevevacecce 118 


(15 officers, 36 crew, 7 teachers, 60 cadets) 


Depth to main deck amidship at side ...... 2. ee eeeees 21 feet 
Draft, full load. ....... MP ee ee ee nd 15 feet 
PCOGIOEE, TUL IGES 6c cic 6 chee eee COR HHO HD ORM 1200 tons 
Speed, sustained. ... cc cccccccccccveccsccces Terk 13 knots 
II OU De NOI or sas, oa ws ve acer) @ ao nie neon 3s eee 12,000 miles 
Propulsion plant: single screw (diesel electric) 
Accommodations: 

EIN Ss hard 0 BWSR ed Ree he ee ee 9 

Cai. 66 ord eh Owe eS Oe ela wen 14 

NE ni wha: x ol aad) 6 Gh wee Sie Sale acetates 15 

RONEN 65:6 6 Cie Scere ee ale aele alee acd 38 


Care has been taken in the preliminary studies thus far conducted to see that these require- 
ments listed here are included in the design. In so far as possible ina ship of this size, it is 
planned to include the concept of independence at sea, so that as much of the data as possible 
is worked up on board ship before return to the laboratory. 


INADEQUACY OF CONVERSIONS 


Many difficulties arise when conversions are substituted for new construction. First and 
most important is the fact that if ail of the desirable requirements are included in a conversion, 
it means practically rebuilding the ship. This is nearly as expensive as new construction, yet 
does not yield the desired results. A compromise on the requirements is reflected in a com- 
promise of the research. 


Major modification to Navy ships is not allowed because the ships must always be in con- 
dition for immediate availability in case of emergency. And most ships available for conver- 
sion are already aged beyond the time when they can be economically used. Repairs and upkeep 
are abnormally high, and considerable time is lost in the yard. 


M. Rosenblatt & Son, in a study for the Woods Hole Oceanographic Institution on the con- 
version of the Coast Guard Cutter, CRAWFORD, concluded that: 
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"This investigation and the difficulties encountered have strikingly shown 
that only in a new ship, designed specifically for oceanographic study and 
research work can all of the desired features be incorporated... Such 
features as form and primary arrangements cannot be changed without 
large expenditures." 


We believe that the above conclusions are valid in any type of conversion. 


CONCLUSIONS 


Over the past six years, ONR has suggested a program whereby the obsolete research 
ships will eventually be replaced by new construction. Much has been accomplished during 
this period, although the U. S. Navy and its contracting oceanographic institutions are still 
without ships designed for research. In view of the accelerated oceanographic programs in 
other countries, time is becoming a critical factor. If new research ships are not forthcoming 
in the immediate future, the United States' lead in the field of oceanography will be overtaken 
by both Russia and Japan. 


We have urged that the Navy take steps to avoid this situation by conversions to replace 
present ships, as a stop-gap move, and the immediate construction of several new oceano- 
graphic research ships of the type described above. Two ships of the type shown in Plates I, II, 
and III have been tentatively approved for the 1960 construction program, but they must still 
meet the stiff competition of other construction. It is too early to estimate their chances of 
survival. 
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Mr. Curtin. I have no other questions. 

Mr. Miuter. Mr. Lennon. 

Mr. — Admiral, I would assume that the Navy, the Coast 
Guard, the U.S. Fish and Wildlife Service, and the Coast and Geo- 
detic Survey ele be the four principal Government agencies that 
would be interested in this prolonged study of oceanogr aphy, would 
they not? 

Admiral Haywarp. Yes, sir. I think ae would be the main 
ones, the Fish and Wildlife Service, the U.S. Coast and Geodetic, 
the Ni avy. 

Mr. Lennon. Do you know-to what extent the Coast Guard since 
World War IT has been interested in the program ‘ 

Admiral Haywarp. Well, I know under their ice patrols, their ice 
reports and everything are all fed into us. The information we get 
from Woods Hole and Scripps, and what the Hydrographic puts out 
is definitely available to them, but they have their own responsibilities 
for an oceanographic program, to my knowledge. 

Mr. Lennon. I got that impression, too. Although I knew that 
they had a need for such a study, I was a little bit surprised to hear 
the Commandant of the Coast Guard say just 3 days ago that, so 
far as he personally knew, he did not know that there was such a 
committee as the National Academy of Sciences Committee on Ocea- 
nography or that a study had been made. 

I was just wondering how closely coordinated the Coordinating 
Committee of the Government agencies were, in which the Coast 
Guard had a representative, if they did not know that such a study 
had been made until the report was published. 

Admiral Haywarp. Well, of course, you know there are two types 
of people in Washington. There are the Chiefs and the Indians and 
his Indian was in the departmental meeting and, if he did not tell 
the Chief, that is the reason that he did not get the word. They 
were at the meeting. 

Mr. Lennon. Of course, they likely did know and participated 
in these conferences. He just did not have that information perhaps 
when he made that statement. 

Admiral Haywarp. No, sir. 

Mr. Lennon. You work closely, I assume, with any agency of the 
Federal Government that is interested i in this program ? 

Admiral Haywarp. Yes, sir. 

Mr. Lennon. Whatever phase of it they may be interested in / 

Admiral Haywarp. Yes, sir. 

Mr. Lennon. That is all, Mr. Chairman. 

Mr. Mitter. Mr. Chairman, do you have any questions ¢ 

The CHatrman. I have no questions. 

Mr. Mitier. Counsel ? 

Mr. Drewry. Admiral Hayward, on page 1 you make the statement 
that: 


Today all active ships of the fleet and some MSTS ships collect soundings 
and bathythermograph information during transits and forward this informa- 
tion to the Hydrographic Office. 

Admiral Haywarp. Yes, sir. 

Mr. Drewry. I take it that these soundings and bathythermograph 
information are types of information that can readily be secured 
by the ship proceeding on whatever is its regular mission ? 
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Admiral Haywarp. Yes, sir. When I went around the Horn to 
the Antarctic with the F ranklin R oosevelt, as in the case of any ship 
we made a track of soundings. This is done as you are underway, of 
course, and it is of great value. Even to this day we find of lot of 
things not prev iously known. 

Mr. Drewry. Does that require very elaborate instruments? 

Admiral Haywarp. No, sir. We have the instruments available 
anyway. It does not require any great instrumentation from the 
Navy’ s point of view. 

Mr. Drewry. Then is this done only within the Navy? The Coast 
Guard has vessels out also? 

Admiral Haywarp. They furnish information to the Hydrographic 
Office. You will find on all the charts, that all of the seagoing 
fraternity furnish the Hydrographic Office with all types of informa- 
tion that they can possibly gather with the equipment they have on 
their journeys. Weather reports, all of the soundings and things of 
that kind. Any special circumstances, where it is found that some- 
thing is wrong on the chart. For instance where the sounding reads 
20 fathoms instead of 200. These reports are all sent in by the sea- 
going fraternity. 

Mr. Drewry. That includes the commercial operators as well? 

Admiral Haywarp. Yes. 

Mr. Drewry. Is that through a regular program that the Hydro- 

aphic Office or the Coast Gus ard maintains? 

Admiral Haywarp. Well, Captain Munson is here, the Assistant 
Director of the Hydrogr: aphic Office. Maybe he can answer. 

Captain Munson. Ever since the inception of the Office, the Hydro- 

aphic Office has encouraged the merchant marine to exchange data. 
Ve have a series of distributing offices known as branch hydro- 
graphic offices in principal ports of the United States and over 100 
commercial outlets or offices throughout the world. The merchant 
mariners visit these offices and we have professional scientists visit 
the ships for the purpose of exchanging information. The majority 
of ships officers, at least one officer on each American ship is officially 
designated as a cooperating observer. They furnish us information 
on weather, oceanographic information, current, soundings where 
their equipment per ‘mits them to be taken. The merchant marine, 

enerally speaking, is not equipped to take soundings in deep water. 
hey are restricted to shoal areas but. this information is priceless 
and valuable. 

I might say that through this medium of exchange of informa- 
tion, we reward them by replacing the charts and furnishing the 
forms and furnishing certain n: wigational assistance in pay ment for 
their services. 

I might say that through the medium of this program, we have 
succeeded in collecting the world’s largest file of hydrographic and 
oceanographic data. 

Mr. Drewry. This is one area where there not only is but has been 
cooperation for a long time? 

Captain Munson. "That program has been in effect for, one might 
say, a century and a quarter. 

Mr. Drewry. I have just one other question. Reference was also 
made to the weather routing system which MSTS has been working 
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with for the past year or so. When we had our inquiry into safety 
of life at sea following the Andrea Doria-Stockholm collision, one of 
the principal points was the question of the North Atlantic tracks and 
the point was made that perhaps there should be not only a tightenin 
up of the requirements regarding the existing tracks in the North 
Atlantic but that there also be established tracks agreed upon else- 
where; but it occurs to me that with this Weather routing that possibly 
the fixed track concept might be outmoded today. 

Admiral Haywarp. Well, of course, having been captain of a large 
ship, I would say the fixed track really does not have any legal sig- 
nificance in the rules of the road. With a fixed track, and this is the 
thing that always used to worry us, the burden is still on me to comply 
with the rules and, if the visibility is such, I have to slow down. 

I have gone into the Andrea Doria case, as most captains would, to 
find out the facts in case they should find themselves in the same posi- 
tion, and there was complete violation of the law regardless of fixed 
tracks or radar or anything else. The law requires that you slow 
down so that you can stop within the limits of the visibility and that 
was not done. 

This storm prediction thing, in the late summer months, in the hurri- 
cane paths and things of this kind, this is most important and it could 
be most important from a military operation point of view. This is 
of more and more value as we get more and more information. 

Our satellite business gets in it. 

If wereally get our cloud cover experiments and know the weather— 
and you probably have seen the picture of the hurricane from 150,000 
feet—this al permit you to predict. Any prediction would pay 
off in dollars in time saved. 

Mr. Drewry. This is something that should figure very largely 
when they get the next international safety convention. 

Admiral Haywarp. Yes, sir. 

Mr. Drewry. To whatever extent, the tracks have certainly been 
upset by this new development in weather routing. You mentioned 
that a submarine is so much better as a research vessel in the polar 
regions. I wonder if you would tell me one or two basic reasons why. 
Is it because a submarine can collect more data in a shorter period 
of time? 

Admiral Haywarp. Yes; it can collect more data. There are a 
lot of holes up there, we found out. The submarine has much more 
flexibility. It is in a very good position to chart the bottom. It is 
probably the most useful tool we have. <A surface ship would be in 
continual danger, could be in terrific trouble unless you really built 
it, as a first class icebreaker and could get stuck up there in one place 
for months on end so that a submarine has tremendous advantages. 

Mr. Drewry. That is all, Mr. Chairman. 

Mr. Miter. Admiral, I want to thank you for coming here and at 
a future time we would like to have some of your people from the 
staff back here. 

Dr. Brown has to get a plane at 1 o’clock, so that I would like to 
put him on now and reserve the right later on to have Captain Ober- 
meyer and Captain Munson and some of the others back here to give 
us some specific information. 

Admiral Haywarp. Mr. Chairman, I would like to extend an invi- 
tation to the subcommittee to make a trip to Woods Hole. I will 
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arrange to get an airplane to take them up so they can actually talk 
to Dr. Fye and see one of these oceanographic setups and get a briefing 
from the working people. 

Mr. Miter. That is a very nice invitation, Admiral, and we will 
take advantage of it at some time. I want to make sure that we get 
a time when Mr. Bonner and Mr. Tollefson can go with us. I know 
that they would be interested along with us. 

I would like to be able to extend it to some of the other members of 
the full committee, too, because they are all interested and it would be 
a fine chance for them to get acquainted with you. 

Admiral Haywarp. I will have Captain Holden get together with 
the staff. 

Mr. Mitter. Fine. Thank you very much. 

Dr. Brown, we are very happy to have you here this morning. 
Would you come forward and take the witness stand, please. 


STATEMENT OF DR. HARRISON BROWN, CHAIRMAN, SPECIAL SUB- 
COMMITTEE ON OCEANOGRAPHY, NATIONAL ACADEMY OF 
SCIENCES (PROFESSOR OF GEOCHEMISTRY AT THE CALIFORNIA 
INSTITUTE OF TECHNOLOGY) 


Mr. Mitter. I do not know whether you gentleman have all had the 
pleasure of meeting Dr. Harrison Brown, who is chairman of the 
committee which prepared the Oceanographic Report which has had 
such an impact upon the people of this country and contributed to the 
formation of this subcommittee. 

Doctor, we would like to have you talk to us informally and then 
perhaps we will have some questions. We are very much interested in 
implementing the report which we realize is not completed as yet 
since you are still working on it, but we would like to have your 
thoughts on how we can best implement what your committee has 
brought forth. 

As I said at the beginning, you suggest the expenditure of certain 
amounts of money. Somebody has to say who will spend the money. 
I realize that that is not your business but we have to look to you for 
guidance in this field and we want your advice. 

Will you proceed in your own way, please, Doctor ? 

Incidentally, Dr. Brown has to get a plane at 1 o’clock, so that we 
will try to get him out of here quickly. 

Dr. Brown. Thank you very much, Mr. Chairman. I am very 
grateful for the opportunity of appearing before you. I believe that 
a little background concerning. the origins of this committee would be 
in order together with a very brief discussion of how we went about 
the process of arriving at these recommendations. 

The committee, as Admiral Hayward has already told you, was 
formed at the specific request of several Government agencies. The 
National Academy of Sciences, as you know, is a quasi-governmental 
body which was chartered originally under Abraham Lincoln and it 
has the specific responsibility of giving advice to the Government and 
to its agencies when asked. I was then asked by Dr. Bronk to chair 
this committee. I should stress at the outset that I am not an 
oceanographer by profession. That is one of the reasons I was asked. 

In forming the committee, we purposely formed it, arranged its 
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composition to be roughly half trained oceanographers and roughly 
half scientists in other fields who would be able to look objectively at 
the problems, say perhaps take a somewhat longer look at the prob- 
lems which confront us than the oceanographers proper who are of 
necessity intimately embroiled in their own immediate problems. 

Our committee made a study of a number of our institutions, We 
held meetings in various places. We had one in Seattle, one in Miami, 
one at Woods Hole. We have met down in Texas and so forth, and at 
La Jolla. We met over a period of about 1 year and finally set 
about the task of drafting our recommendations. 

The report which you have received is a summary which includes 
all of the basic recommendations. ‘This is going to be followed by a 
series of chapters which will go into each of these recommendations 
in considerably more detail than was possible in the summary. 

I think perhaps you might like to have a rough estimate of the 
times of appearance of various of these chapters. The one on basic 
research in oceanography during the next 10 years will be out in about 
2 months, the one on ocean resources will be out in about 1 month; 
the one on oceanographic research for defense applications will be 
out in 2 months. Artificial radioactivity in the marine environment 
will be out in about 3 weeks. The chapter which deals with the 
specifics and the timing of new research vessels will be out in 1 month. 
The engineering needs for ocean exploration will be out in 3 weeks, 
Education and manpower in the marine sciences will be out in 1 week. 
Oceanwide surveys will be out in about 3 months; international co- 
operation in the marine sciences in 2 months; a history of oceanog- 
raphy will be out in 6 months, and the status of marine sciences in 
the United States will be out in about 3 weeks. 

As you see, we have had to do quite a bit of writing, but did not 
want to wait until all of these were out before putting out the sum- 
mary of our recommendations. 

Following the formulation of these recommendations, we naturally 
became concerned about the problem of implementation. In our 
recommendations proper, you will note we make suggestions con- 
cerning the relative amounts of effort we believe individual Govern- 
ment agencies should place in this overall program. These are purely 
suggestions but they do give an index as to the opinion of the committee 
as to how much interest the individual agencies ought to have in the 
marine sciences. 

In my own case, I have gone through quite a process of education. 
It so happens that this chairmanship of this committee and our activi- 
ties coincided with my having the finger put on me to be a member of 
the Space Science Board as well. This involved quite a bit of work 
but it did enable me to get a pretty good overall picture of the status 
of our activities in two major fields of endeavor. 

I must say that in spite of the good work which has gone on in the 
past, in spite of the fact that the Navy, for example, has really made 
an effort to face up to its responsibilities, I am personally quite dis- 
tressed by the lack of sufficient rate of growth of research efforts in 
this area. 

When we look at the knowledge which we need we really should go 
along more rapidly than we recommend in this report. 

I am afraid it is not possible to go along any more rapidly for the 
reason that the main rate limiting factor is that of trained technical 
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ople. You just cannot turn out Ph. D.’s in oceanography overnight. 
It takes time and so our program rate of growth is based essentially on 
how rapidly, given the proper effort, we believe that young —— 
can be trained and turned out into good oceanographers capable of 
working on the oceans. i 

We are going to be faced during the years ahead with some very 
critical problems that will require a vast amount of knowledge and the 
exact kind of knowledge that will be required simply is not predictable. 
What you have to do is just go out and learn all that you can about 
the ocean floor and so forth. 

I think a very good example of how a field of scientific endeavor 
that did not occupy very aa attention has suddenly blossomed forth 
been going along for years and years and years on rather small 
budgets. They have learned a great deal considering the budgets that 
gets. They have learned a great deal considering the budgets that 
they have had at their disposal. Suddenly we are faced with a whole 
problem of detecting underground nuclear explosions. This requires 
a knowledge of seismology greatly exceeding that which we now have, 
one which is obtainable but nevertheless exceeding that which we have. 
Had we had the foresight to back up seismology, let us say 5 years 
ago, we would not be in this position today and I fear that, unless we 
do take a vigorous step forward in the marine sciences, we are going to 
be faced with, let us say, the necessity for another crash program and 
crash programs, as all of us know, are terribly wasteful and expensive 
in terms of both manpower and expenditure of funds. 

Therefore, this program, as we look upon it, is really a minimum 
program. We rod that there are many changes that will perhaps 
be necessary and desirable but we do believe that the scope of the over- 
all program as outlined here is essential from the point of view of 
the economy of your fisheries, from the point of view of adequate 
exploitation of marine resources, and from the point of view of 
military defense. 

I believe that that is all I have to say as a preliminary. 

Mr. Miter. Doctor, one of the significant things you tell us, I 
believe, is the fact that we are going to need trained manpower in 
the field which is not available at the moment. 

What can this committee or any committee of Congress do to meet 
that challenge? We have through the Science Foundation mone 
available for scholarships and that sort of thing. Whose responsi- 
bility is it going to be to try and get the young men into this field? 

Dr. Brown. That is an extremely difficult question. 

Mr. Miter. It is a difficult one. That is why I am asking it. It 
is the thing that I think bothers all of us. We would like to have 
your views on that as an editor and as an outstanding member of the 
field of science. 

Dr. Brown. The National Science Foundation has rather a large 
fellowship-scholarship program but it is handled in such a way that 
it does not select any particular field of endeavor for favoritism, so to 
speak. AJ] applications for scholarships and fellowships are handled 
on a competitive basis irrespective of the field that the person wishes to 
enter. There is no mechanism at the present time for an impartial 
group to say, “Well, we are lagging behind in this particular area. 
We need more men in it. Therefore, we should provide more scholar- 
ships in that particular area.” 
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Mr. Miiier. That is what the Russians would do. 

Dr. Brown. That is exactly what they are doing. 

Mr. Mitier. That is what they are doing. If they want men in a 
certain area whether or not a man feels the spark to get into that 
field he must do so. He may want to become a physician but he hag 
the background and they are going to make an oceanographer out of 
him. 

Dr. Brown. There are other methods available, however. For ex- 
ample, the Bureau of Commercial Fisheries and Office of Naval Re- 
search, in giving contracts to individual oceanographic institutions 
for basic research in certain areas, can provide funds for research 
assistantships at the predoctoral level and the postdoctoral level which 
can then be given to students and this will permit the student to live 
and at the same time conduct his research. 

Mr. Miter. I am conscious that in certain large industries in this 
country in the airplane field, for instance, and I know you are fa- 
miliar with that, some of these big companies have set aside money 
for scholarships for men, some working in their plants, some of them 
students who can qualify, and they are sending them on to college 
in that particular field. I think you are familiar with some of those. 

Dr. Brown. At the California Institute of Technology, where I 
work, we have many such fellowships which are given out by private 
companies and so forth. 

Miter. Should not the fisheries people in this country and 
sonhane the people who operate the merchant marine, the marine in- 
dustry itself, be encouraged to start some sort of progr i“ 

Dr. Brown. I certainly believe that they should, yes. I do not 
know just what form the encouragement will take but something like 
that certainly ought to be done. 

There is one other avenue also. Since the appearance of our re- 
port three large foundations have become interested in this area and 
there are discussions now underway aimed at the provision by founda- 
tions of scholarships and fellowships in this particular area. 

A foundation does have the flexibility where it can do this kind 
of —_ 

Mr. Miier. I had in mind that it takes so long to train these 
people, it takes so long to get the Government operating some of the 
facilities if we could start picking them now it would be the desirable 
thing so that we would have trained men when the facilities are 
ready. 

Dr. Brown. Yes, sir. Getting back to the governmental aspects, I 
believe that, quite legitimately, an agency like the Bureau of Com- 
mercial Fisheries, an agency like the Maritime Administration could, 
as a legitimate part of research, which it contracts to private organi- 

zations like Scripps or Woods Hole, include money in their budgets 
for research assistantships and postdoctoral fellowships and things 
of that sort. 

Mr. Mirter. That is a very interesting suggestion. I know that 
you have to get away. I know that the ‘subcommittee would like to 
question | you because of your leadership in this field. 

Mr. Chairman, do you have questions ? 

The Cuarrman. I have no questions. 

Mr. Miter. Mr. Pelly ? 





ae 


ee eS ee a 


OE a 


at a = 








OCEANOGRAPHY IN THE UNITED STATES 171 


Mr. Petry. Doctor, just following up on what the chairman has 
been bringing out, I would be inte rested to get your views as to how 
specific ally we can develop some scientists in this field. There was 
testimony in the last session of the defense education bill by the dean 
of the engineering school of the University of Washington to the 
effect that there were in this country 78, 000 enrollees in engineering 
schools from our high schools going into college, which was adequate 
to provide all the engineers that we needed if we had been able to 
encourage sufficient of those students when they were through with 
their 4-year normal course to stay on and take their higher training, 
but that they were tempted by private industry and the natural in- 
clination to get married and be independent, and so forth, to abandon 
their career. ‘This particular testimony was to the effect that a fel- 
lowship was not enough, that it did not amount to enough money, that 
there should be several thousand dollars a year to any individual to 
encourage him to go on and take his doctor’s or Ph. D. degree or 
some other means of giving the more able, more ec ompetent students a 
chance at development to fill the need that we have. 

Would that be the picture that you see or do you think we have to 
start with the first grade and work upward counseling students to 
get into oceanography ? 

Dr. Brown. I think that one has to operate at all levels. From 
the point of view of fulfilling the immediate needs, the most impor- 
tant approach is to bring young persons who have just received their 
Ph. D. degrees from their own field into the field of oceanography. 
Now, we do the equivalent of this all of the time at Cal Tech where we 
have a system of what we call postdoctoral fellowships designed espe- 
cially for the fresh Ph. D. He will get his chemistry degree, let us 
say, at Northwestern. We bring him to our division at Cal Tech 
working as a chemist in the e arth sciences and then he works with us 
for 3 years or 2 years. He learns the earth sciences. He brings 
chemistry to it. He is a very broad individual as a result. He goes 
out and becomes a staff member in, let us say, an oceanography insti- 
tution. 

Mr. Petry. He has a fellowship when he is with you? 

Dr. Brown. He hasa fellowship when with us. 

Mr. Petty. How much? 

Dr. Brown. Not very much. The man really has to work for the 
love of the work. It amounts to about $5,000 a year. We are now 
talking about raising that because it is rather difficult competitively. 

Mr. Petiy. What I am trying to get at is how much a year in the 
way of a fellowship is necessary in order to give the incentive to 
more of these teacher-learners, I suppose you would eall them, to go 
on in their field and not go out into private industry and never finish 
their full training? 

Dr. Brown. I believe that you can get some idea about this when 
I tell you of the experience of a student of mine who is getting his 
Ph. D. in June. He has received something like 10 offers, 5 of them 
are from industry, averaging between $11,000 and $12,000 a year. 
This is for a fresh Ph. D., mind you. One of them is from a large 
Government research laboratory which has offered him $9,000 a year, 
and the balance are from universities and colleges, averaging $6,000 
a year. 
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Now, fortunately, this man has tremendous love and interest in 
basic research and in teaching and he has accepted a job at $6,000 a 
year at Connecticut Wesleyan University, but it places an enormous 
strain upon a young boy to take a salary ‘of roughly half what he js 
offered in industry. 

Mr. Petry. But you say we do not have enough presently of those 
individuals in order to fill the need that there is and to go on and get 
enough information to really put this Nation where it should be i in 
the oceanography field. 

Dr. Brown. That is corr ect, yes. 

Mr. Petty. I can see there’ is a real problem as far as money is 
concerned. i 

Dr. Brown. Now, of course, in the case of the Soviet Union, they 
handle this in quite a different way. If they want to build up 
oceanography, they put a = of effort in that area, and pretty much 
ignore “other competitive areas, and a man is persuaded to go into 
the field of oce: inography saite successfully as a result. 

Mr. Petry. Did your study have any specific recommendations in 
that respect ? 

Dr. Brown. With respect to scholarships and fellowships? 

Mr. Petiy. Yes. 

Dr. Brown. Yes, indeed. We are specifically making a recom- 
mendation that our Government scholarship-fellow ship rogram 
should be modified so that it would be possible for us to vas areas 
where we know we are weak and build them up by offering more 
scholarships and fellowships in that area than in certain others. 

Mr. Petty. Do you mean by that that the National Science Founda- 
tion would be on a purely competitive basis and that you would have 
the authority to concentrate in certain fields? 

Dr. Brown. I believe that under normal circumstances, the Na- 
tional Science Foundation should handle its affairs as it is now ona 
strictly competitive basis but when an emergency arises where you 
see clearly that we are falling behind in a particular area, where we 
have insufficient manpower, we are not sufficiently strong, then it 
should have the ability to ere the scholarship- fellow: ship pro- 
gram in that particular are 

Mr. Petry. Does that take any legislative authority, or is it just a 

matter of policy ? 

Dr. Brown. This is a matter of policy, I believe. 

Mr. Lennon. Doctor, do you happen to recal] about how many uni- 
versities or colleges in America have either a school or department of 
oceanography ¢ 

Dr. Brown. I know there are many, many schools which teach 
oceanography in one way or another. There are only three or four 
which actually give advanced degrees in oceanography. 

Mr. Lennon. The testimony ‘of Admiral Hay ward seems to indi- 

cate clearly that the Navy, certainly since W orld War II, has recog- 
nized the necessity for a ‘study of oceanography in its many aspects. 
It occurred to me that the Navy having recognized this and the Coast 
Guard apparently not, to the extent that they have not established a 
department in the Coast Guard Ac: ademy, perhaps the field of 
commercial fisheries and merchant marine is where we are going to 
have to interest industry into encouraging these young men to go into 
this field. Is that your thinking about it? 
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Dr. Brown. Yes, indeed. 

Mr. Lennon. So far as the national defense aspect is concerned, it 
would appear from the admiral’s testimony that the Navy is going to 
do the job, it has to do the job from the point of national de fense, 
but from the point of the merchant marine and our fisheries program 
and problems, it seems that the Government has to move in somehow 
or other to encourage young men who have an inclination toward this 
sort of program to go into this program. 

I have the i impression from the witnesses that I have heard here, 
since we started considering this overall program, that we need not 
worry so much about national defense, that the Navy is going to find 
a way, and the other departments of Government are going to find a 
way to get the funds to do their part of the job, but that when it 
comes to the merchant marine and fisheries aspect of it, we are going 
to have to lend a helping hand in some way. 

Dr. Brown. I would only argue with you about one point here. 
That is when you say you would not worry about the national defense 
aspects. 

Mr. Lennon. We always worry about them but I have confidence 
enough in our Department of National Defense, based on this testi- 
mony of the admiral this morning, that they hi ive recognized this 
and are going into this program in a rather wholehearted way, and 
we are delighted to see it. It is essential to our own safety. I do 
believe we are going to have to give somebody a lot of help to encour- 
age people to get into it from another aspect of this related subject. 

Dr. Brown. I would agree with that. 

Mr. Lennon. That is all. 

Mr. Ottver. Mr. Chairman, I have one question. 

Dr. Brown, it is my understanding that the program which has 
been recomme nded by the committee of scientists, of which you are 
the chairman, is based upon a total appropriation of some $600,000- 
some-odd over a 10-year period; is that correct ? 

Dr. Brown. Yes; over and above the current annual rate of ex- 
penditure. 

Mr. Ottver. I would like to know whether or not you have any 
information which would indicate that the various departments of 
Government interested in the subject have requested for 1960 fiscal 
year amounts of money necessary to implement the program which 
your committee has recommended. 

Dr. Brown. Unfortunately, our recommendations were formulated 
too late to have any major impact on the 1960 budget. These things, 
as you know, are started quite a long time in advance. However, the 
Navy, I know, independently arose with project TENOC, which fits 
in with our own recommendations remark: ably well. Superimposed 
upon that I do know that individual Government agencies on the 
basis of our report are looking forward to 1961 and I believe that the 
1961 budget is going to be critical in this respect. 

Mr. Oxtver. In other words, you feel that we can afford to lose 
this next year’s activity in which it could be carried on if we had the 
dollars to do it with? 

Dr. Brown. If we had the dollars to do it with I would certainly 
push ahead with full vigor. I hate to see this first year lost. I think 
it is a real tragedy that ‘it be lost. At the same time, in my own wan- 
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derings around both the executive and legislative branches and the 
Budget Bureau, and so forth, I feel that to really do anything about 
1960 at the present time would be extraordin: arily difficult. 

At the very least 1 should point out we should see to it that those 
items which are in the budget, which have a bearing upon this pro- 
gram, should be retained. 

Mr. Ottver. In other words, what you are saying is that you feel 
that perhaps there should not be any effort made because of the ur- 
gency of the situation to get a program underway in 1960% 

Dr. Brown. No. I am saying, sir, that we should do everything 
that we can to get our program underway starting right now. Wa 
should keep ev erything 1 in the 1960 budget which has a beari ing upon 
this program and we should start a vigorous drive immediately to 
see to it that the 1961 budgets are commensurate with the needs as 
outlined. 

Mr. Ontver. Thank you. 

Mr. Mitier. Mr. Flynn. 

Mr. Fiynn. I have no questions. 

Mr. Mitter. Doctor, there are many questions that come to mind 
but we know that you have to get out immediately. 

We have to get over on the floor. 

I want to thank you for coming here and tell you that Mr. Vetter 
has been cooperating with us very nicely and that from time to time 
we may call on you again because we think you can help us. 

Dr. Brown. Thank you. 

Mr. Mier. The committee will adjourn, subject to the call of the 
Chair. 

(Whereupon, at 11:50 a.m., the subcommittee adjourned, subject 
to the call of the Chair.) 
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TUESDAY, APRIL 21, 1959 


House or REPRESENTATIVES, 
SPECIAL SUBCOMMITTEE ON OCEANOGRAPHY 
oF THE COMMITTEE ON Mercn ant MARINE AND FISHERIES, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to call, in room 219, Old 
House Office Building, Hon. George P. Miller (chairman of the sub- 
committee) presiding. 

Present: Representatives Miller, Dingell, Oliver, Dorn, Pelly, and 
Curtin. 

Staff members present: John M. Drewry, chief counsel; Bernard J. 
Zincke, counsel, and William B. Winfield, clerk. 

Mr. Minter. The committee will be in order. This is a resumed 
meeting of the Subcommittee on Oceanography, of the Committee on 
Merchant Marine and Fisheries. 

Let the record show that we — a quorum. 

The first witness will be ev sag J om Metsger, Deputy and Assistant 
Chief of Naval Research, who is here pinch-hitting for Admiral 
Bennett. 

All right, Captain. Will you proceed, sir? 


STATEMENT OF CAPT. A. B. METSGER, DEPUTY AND ASSISTANT 
CHIEF OF NAVAL RESEARCH, DEPARTMENT OF THE NAVY 


Captain Mersaer. It isa great pleasure to be here this morning, Mr. 
Chairman. Admiral Bennett especially regrets not being able to be 
here with you this morning to discuss our programs in oceanography. 
He is this morning testifying on naval : appropriations. 

Mr. Mitier. We appreciate how important that is to Admiral 
Bennett and to all of us. 

Captain Mrrscer. If the appropriations hearings are over he 
will come on over here to join you, sir, and if there is anything further 
you would like to have from Admir al Bennett he would be most happy 
to come at a later moment at your.convenience. 

Mr. Mituer. Thank you. Tell the Admiral that if there is we shall 
be very happy to call him. 

Captain Metscer. In considering the interest of this committee in 
the field of oceanography it was felt that a brief summary of the 
general history of oceanography in the Navy would be interesting and 
informative 

In the broad sense of oceanography the Navy has been extremely 
interested since early in the last century. Beginning in 1842, the 
work of Lieutenant Maury in charting the ocean currents, which con- 
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tributed so much to the expeditious routing of merchantmen, consti- 
tutes the Navy’s first formal entry into this particular field of science, 
It is interesting to note that even tod: ay, over 100 years later, the pilot 
charts still bear the notation “Based on the research initiated by 
Lieutenant Maury.’ 

In the connotation of antisubmarine warfare the devices of World 
War I were so crude that variations in the ocean were never con- 
sidered to be particularly significant. However, starting about 1935, 
we began to tie antisubmarine observations into the general problem 
of the physies of the ocean. By 1937 the role of refraction, that i is, 
the bending of sound waves due to temperatures existing in sea w ater, 
was clearly tied to problems of interest to the Navy. Later it was 
realized that there were time and space variations in the thermal 
structure of the ocean which influenced this problem. 

In the meantime, our oceanographers were devising instrumentation 
for their own studies which turned out to be of value to the Navy. 
Notable among these was the bathythermograph devised by Dr. 
Spilhaus in 1937, and adapted for military use by Dr. Ewing. The 
bathythermograph principle has turned out to be a very versatile 
means for determining the temperature characteristics of sea water. 
This type of instrume ntation is used by oceanographers for many of 
the various purposes of oceanography. 

The urgent requirement for better submarine detection in World 
War II led to the rapid development of an extensive Navy ocean- 
ography program which was tied to the antisubmarine warfare prob- 
lem. At that time we began to use the bathythermograph as a 
device for assisting in the predicti ion of antisubmarine oceanographic 
warfare conditions. At the same time pilot charts for general indica- 
tions of expected seasonal and geographic ocean phenomena were 
compiled. Further, an oceanographic data program was instituted. 
Starting in 1940 the National Defense Research Commitee formed 
research groups at several of our institutions of higher learning 
which were coordinated by the Navy into one nation: al program. 

In handling this national program the oceanographers of the 
country were mobilized, and it can be safely said that the results of 
their efforts contributed materially toward our ultimate solution of 
submarine warfare. 

At the end of World War ITI oceanographic research at civilian 
institutions was continued on a reasonably large scale basis. The 
major portions of this continuing program have been carried out at 
the Woods Hole Oceanographic Institution, Lamont Geological Ob- 
servatory of Columbia University, and the Scripps Institute of Ocean- 
ography of the University of California. This postwar program 
differed from the wartime program in that it was directed much more 
specifically toward understanding the basic phenomena of the oceans 
from which are drawn the byproducts of better information of use to 
Defense. 

This limited background information should serve the committee’s 
immediate purpose. We are now prepared to discuss some of the 
postwar work with special reference to the future program if the com- 
mittee has no questions on this particular part of the presentation. 

I would be glad, Mr. Chairman, to respond to any questions you 
might care to direct to me and, of course, we have the distinguished 
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oceanographer, Mr. Gordon Lill, who handles the oceanographic 
scientific work for the Navy here with us today. 

Mr. Mitter. Captain, I notice that in your next to the last para- 
graph you mention the fact that the— 
postwar program differed from the wartime program in that it was directed 
much more specifically toward understanding the basic phenomena of the oceans 
from which are drawn the byproducts of better information of use to defense. 
That implies that there is still a great lack of knowledge in this field 
that can be developed. 

Captain Merscer. There certainly is, sir. Perhaps you have heard 
it said that we know far more about space millions of light years 
above us than we know about the earth 1,000 feet beneath us, or the 
ocean bottoms beneath our ships. This is literally true. 

Mr. Miter. Is there any question in your mind that in the future 
for both defense and in the matter of more peaceful pursuits that a 
thorough knowledge of the oceans is desirable ? 

Captain Merscer. I feel, sir, that both for our national security 
and our national economy we absolutely must learn more about our 
oceans. 

Mr. Mitter. I have been interested in some things that have come 
to my attention. For instance, I was handed a translation of Radio 
Vilnius: According to the monitoring service for November 2, 1958, 
Radio Vilnius in Soviet Lithuania announced on that date that the 
designing institute of the fishing industry in Klaipeda had started 
working on the design of a miniature submarine, which they an- 
nounced would be called a bathystat. The bathystat was expected to 
lend itself for watching nets and fish at depths up to 600 meters 
(2,000 feet). The first bathystat was to be pulled by a ship; the sub- 
sequent one was to have its own engine. 

The model of the first bathyscaph was already built and ready for 
testing at that date. 

Have you ever heard of such a development ? 

Captain Merscer. We are familiar with that bathyscaph. In gen- 
eral, sir, and I think Mr. Lill will have an opportunity to talk a little 
more about bathyscaph operations later. 

Mr. Mitter. I understand that the Russians are going to use this 
among other things to determine the efficiency of netting operations 
of fish nets in the surface of the ocean. 

I am not. conscious of anything that we have done in that line. We 
may have been doing it or may have contemplated it, but as an old 
fish and game man, and I was at one time executive officer of the 
California division of Fish and Game, I am conscious of the fact that 
we know very little about. the efficiency of netting operations in the 
ocean and carry them on as we have carried them on traditionally for 
hundreds of years. 

The only real material advancement that we made was when you 
put power on ships and could put out bigger nets. This was very 
interesting to me. I just bring it up for the general information of 
the committee. 

Are there any questions? Mr. Dorn. 

Mr. Dorn. Do you have any suggestion as to what this committee 
might do to aid the work that you say should be done? 
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Captain Merscer. Mr. Dorn, any actions that this committee can 
take to increase the national interest and support in the oceans sur- 
rounding us will be of great benefit. 

I feel that our country has not understood sufficiently how im- 
portant the oceans are to us in many aspects; and not only defense 
but fisheries, too. 

From my point of view, of course my primary purpose is national 
security. 

Mr. Dorn. This question is rather broad. Is there any type of legis- 
lation which could come out of this committee which would aid you 
either materially or to a minor degree in the work which your depart- 
ment is carrying on? 

Captain Merscer. I am not prepared to answer that question at 
this moment, sir. 

Mr. Dorn. I would appreciate it if, after thinking about it and 
talking about it, you did reach a conclusion and there is a type of 
legislation that you contact the counsel to the committee and inform 
him. 

Captain Merscrr. Thank you, sir. 

Mr. Miuter. Mr. Dingell. 

Mr. Dincetx. Thank you, Mr. Chairman. I have no questions. 

Mr. Minter. Mr. Pelly. 

Mr. Petry. Captain, I would just like to ask you one question. Do 
you know of any connection between the Soviet oceanographic vessel 
which made quite a tour of the Pacific, I think visiting California, 
and the recent Soviet fleet of 73 fishing vessels which suddenly to 
our surprise began operations off of Alaska ? 

Captain Merscrer. I would like to be excused from answering the 
question, sir. 

Mr. Petry. I think, Mr. Chairman, that you brought out a most 
interesting subject when you discussed the use of the bathy scaph for 
finding out what happens to fishing. There has been evidence in our 
fisheries work in this committee that the Japanese nets, some of which 
are five or ten miles long, break in storms and they continue their 
devastating effect upon salmon by going on and getting the fish caught 
in these nets; and it does seem to me that it opens up an avenue which 
could contribute greatly to the conservation of our great fisheries 
resources. 

I hope, Mr. Chairman, you will bring that up in connection with 
the Fisheries Subcommittee, too, because it would be of terrific value. 

Mr. Mittrr. I intend to. 

Mr. Oliver ? 

Mr. Ottver. Captain, this question may be too broad in its implica- 
tions for you to answer, but I think for my own satisfaction I should 
like to put it to you. 

I understand the Navy has taken the lead or at least perhaps a 
leading position as a coordinating agency so far as an informal inter- 
agency committee is concerned on oceanogr ar questions. 

“Is that an accurate statement of the situation? 

Captain Merscer. Yes, sir. I believe that is. 

Mr. Oxtver. This is entirely informal, is it not, so far as there is no 
legislation authorizing it but it is a matter of different agencies get- 
ting together who are interested in this subject ? 





ap 


pr 
th 
do 


hi 


te: 


th 
m 
an 
to 
vo 
Wl 
to 
to 








OCEANOGRAPHY IN THE UNITED STATES 179 


Captain Merscer. Yes, sir. 

Mr. Outver. And the Navy has taken the lead in that? , 

Captain Merscer. Yes, sir; that is true, and Mr. Lill is very active 
in that work. 

Mr. Ontver. Is there any indication that if it were made a more 
formal organization that there might be more constructive efforts 
toward getting something done sooner about the expansion of ocean- 
ographic research work in the Government 

Captain Merscer. I feel that this committee is adequately formal 
and that indeed much of its effectiveness comes. from the voluntary 
interest, that exists in the committee. I feel that it is probably as well 
established now as it could be. 

In any event, a legislative basis would be no help for it, sir. 

Mr. Outver. Would it make a st ronger and more effective base from 
which to try to effectuate increased appropriations based upon the 
recommendations, for example, of the committee of scientists, namely, 
to the extent at least of, I think, something like $60 million a year for 
the next 10 years as the program that they had outlined? Would a 
more direct approach, a more formal approach make more possible 
perhaps the dollar results that are necessary to get more expansion 
in this research effort ? 

Captain Merscrr. It might be possible, sir. However, I would like 
tohave a try along the present lines. 

I think that we are making good progress as we are going and I 
hope we can continue in this way until we find either that we succeed 
or fail. 

I think we should succeed. If we do not, then we must try another 
approach. 

Mr. Oxtver. What was bothering me was whether or not the ap- 
proach is too scattered, whether or not we should concentrate more 
through some formal legislative setup to press forward perhaps the 
dollar appropriations that are obviously required. 

Captain Merscer. I wonder if I might ask Mr. Lill to give you 
his feelings on this subject while the question is up, sir. 

Mr. Ortver. Very good. 

Mr. Minter. Wait a minute. Will you withhold that until Mr. Lill 
testifies? We have Mr. Curtin over here, Captain, who may want to 
ask you questions, and we will keep the continuity. 

Mr. Curtin. I have no questions. 

Mr. Mitter. Counsel? 

Mr. Drewry. I have no questions. 

Mr. Mttter. Captain, following what Mr. Oliver has said, we know 
that the Brown committee recommended expenditure of a sum of 
money over the next 10 years. We know we can get good cooperation 
among Grovernment agencies until it comes to saying, “Who is going 
to put up the money?” ‘There is no question in my mind that this 
voluntary committee is working now but who is going to determine 
who is going to supply the number of boats, the equipment, the labora- 
tories that are necessary to carry out this job? How are we going 
to divide that budgetwise ? 

When you get down to that very practical aspect, I would like you 
to tell us, not today, but you can send a memorandum to the committee, 
if you will, as to whether or not a voluntary committee is going to be 
effective under those conditions. 
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I think that is what Mr. Oliver is getting at. I have seen them 
work and you have seen them work, but we have also seen the place 
where we get down to “this is not exactly our duty, this is the limit 
of our responsibility in a certain field and we are having a hard 
enough time to get money to get along with what we have to haye 
and we have not any to devote to a program of that nature because 
dollars are so hard to get.” 

Yet, to my mind, from what I have seen so far, this is going to re- 
solve itself into how we are going to get the proper financing to carry 
on the program. That is going to be the big question. 

Perhaps you could give ‘that some thought on behalf of the Bureau 
and let us have a memorandum on it, please. 

Captain Merscer. I certainly will, sir. 

(The information referred to follows:) 


OCEANOGRAPHY 


The Office of Naval Research believes that a formal organization established 
by legislation is unlikely to carry forward more effectively than the present 
informal committee the Government’s expanding oceanographic research program. 

A formal organization has its merits for promoting a scientific program where 
interest is scattered equally among several Government agencies, with no single 
agency having enough predominant interest to take the lead in directing and 
pushing the program. In the field of oceanography, however, the reverse is the 
case. 

The Navy is both the largest customer for oceanographic work and, through 
the Office of Naval Research, provides the great bulk of all support for oceanog- 
raphy. Therefore, we have a deep interest in furthering a fuller oceanographic 
research program. For example, oceanography is the scientific foundation for 
innovations in antisubmarine warfare, which is a major concern of the Navy. 
In the Navy’s oceanographic program we are able to transmit information from 
the scientists directly to the users, which are the Navy’s technical bureaus. This 
is because through ONR we have the scientists and the users close together 
both adininistratively and physically. 

The present informal committee sponsored by the Navy and formed to coordi- 
nate nationwide oceanographic activities has obtained superb cooperation from 
other Government departments and other activities outside of Government, 
especially through the agency of the National Academy of Sciences. This Com- 
mittee on Oceanography is working well, and a more formal arrangement would 
serve no purpose at the present time. In fact, much of its effectiveness stems 
from its voluntary nature since those who participate do so from an enthusiastic 
interest rather than because it is an assigned duty. 

The scientists on the committee are not only desirous of solving basic scientific 
mysteries, but they are also impelled by the urgent practical needs of the agencies 
they represent. This makes for an active, dynamic committee, infusing in it a 
spirit of initiative and a sense of purpose that cannot be legislated. 

Captain Merscer. Perhaps I could make an essentially one-sentence 
reply to give you the impression I have received in the work we do 
to obtain funding for this kind of work. 

Antisubmarine warfare in all its aspects, and especially the scien- 
tific foundation, which is oceanography, receives the very serious con- 
sideration of the Navy from the Secretary and Admiral Burke on 
down. We at the Office of Naval Research determine what we feel is 
needed, sincerely needed, and we pl ice this in the initial program; but 
this must go into competition with all the many other things which 
the Navy needs to provide national security at sea and, of course, we 
never get all we think we really need of anything. We do not get all 
we think we need in oceanogr aphy, but it takes its proper proportion 
in comparison with all the other i‘ems in our vast widespread list of 

responsibilities. 
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Mr. Mitter. I can subscribe to what you say and that is one of the 
things, frankly, that bothers me. 

Now, in this field, the Navy is concerned with one or two phases 
and naturally that should be your prime interest. 

On the other hand, how about the biology of the ocean which you 
are not concerned with but with which other people are concerned 2 
Yet, in doing this job if we do it on a cooperative basis we can get it 
done on the whole cheaper than if we devote one part of it to the 
defense angle and another part to the biology and another part to the 
physics at sea in order to determine how we are going to send our 
merchant ships across, and maybe through this committee we can 
come in with a program of how this can be done and done more eco- 
nomic “ally and with a little law, if it becomes necessary, than we can 
do it independently. 

I am conscious of the fact, serving also on the Committee on Science 
and Astronautics, of how we have the peaceful phases of space ex- 
ploration and the military phases, but we have set them up and you 
have NASA working hand in glove with ARDA in the Department of 
Defense, NASA being the National Astronautical and Space Agency, 
and ARDA bei ‘ing the Advanced Research and Development Agency 
for the Department of Defense. So that we are bringing along in 
that field the defense phases of it and the civilian phases or peac eful 
phases in close cooperation. 

It strikes me that, because of the very importance of this in this 
field of oceanography, that if we can lay the proper background we 

can come out with something like the fine cooperation of the Navy 
and other agencies where we can be assured of getting money to do 
this job. As it is now, as I understand it, there is one oceanographic 
boat that. I believe is due for launching this year. How many others 
are projected or the keels laid down? Do you have any coming up? 

Captain Merscer. Mr. Chairman, our program in that will be cov- 
ered a little later by Mr. Lill. 

May I respond to some of your fine, helpful comments, sir? 

The great bulk of all the support of oceanography is made by the 
Navy Department and indeed by the Office where I'am. This really 
turns out to be the most effective way to do it because this also is by 
far the largest customer for oceanogr aphic work. 

It strikes me, after some years in the Office of Naval Research, that 
our greatest problem is getting the information which is produced 
by science to the users. The best solution to this problem is to have 
the scientists and the users as close together as possible administra- 
tively and even physically. In_ oce: mography we have happily 
achieved this and this is one example of immediate feeding of results to 
the user. This is because the scientific work and the users are inti- 

mately a associated in the Office of Naval Research. Mr. Lill repre- 
sents both. 

Now, in other areas where there are several equal participants, it may 
be that 2 committee structure such as you mentioned is useful. 

I respectfully submit that a question might be raised even here but 
I would prefer not to raise it. 

In the case of oceanography we shall do far better by keeping 
everyone in the business in this greatest portion of it all together 
as they are now, with the ey‘sting superb cooperation which we do 
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achieve with the other Government departments and other activities 
outside of Government, especially through the agency of the National 
Academy of Sciences. 

Mr. Miter. I do not want to give you the impression nor do JT 
think that any one on this committee has jumped at any conclusions 
that there is any way of doing a shortcut on this thing. We are 
after information and we do not want to overlook any phases of it, 

We are going to try to develop it as across the board as we come 
along. 

If there are no other questions of the captain, we thank you, Captain. 

Tell Admiral Bennett how sorry we are that he could not get here, 
We look forward to seeing him at some other time. 

Captain Merscer. I thank you, sir. 

Mr. Mitirr. Mr. Lill, are you ready, sir? 


STATEMENT OF GORDON G. LILL, HEAD, GEOPHYSICS BRANCH, 
OFFICE OF NAVAL RESEARCH, DEPARTMENT OF THE NAVY 


Mr. Litwin. Mr. Chairman, I consider it a privilege to appear before 
your special subcommittee and thank you for the opportunity you 
have given me to discuss oceanographic research in the Navy. While 
my remarks will emphasize the research — of the Office of 
Naval Research, various other aspects of the Navy’s program will be 
alluded to and mentioned where cae ite. 

I would like to go back 12 years to 1947, in order to pick up the 
trend of Captain Metsger’s remarks. At that time, it was my priv- 
ilege to work with Dr. Roger Revelle, who was the first head of the 
Geophysics Branch of ONR. We formulated several matters of 
policy with regard to oceanography, during those early days of the 
Office of Naval Research. 

Because our military use of oceanographic knowledge had been ex- 
hausted in overwhelming the German submarine fleet during World 
War IT, we made four important decisions. These were: 

1. To lay the groundwork for future understanding of the 
oceans required by a maritime nation such as ours; 

2. To initiate financial support for the oceanographic labora- 
tories in existence at the close of World War IT; 

To establish or influence the establishment of new labora- 

tories; and 

4. To encourage the entrance of additional scientists into the 
field of oceanogr aphy. 

With regard to the first of these policy objectives, it became obvious 
that the cost of exploring the sea would be so large, and encompass 
so many branches of science, that only the Federal Government could 
afford to consider the matter. Since the Department of the Navy 
is one of the greatest users of oceanographic information, it was de- 
cided that there must be an oc eanographic program in the Office of 
Naval Researc] 

The second Objective, the establishment of a system of financial 
support, was given careful consideration. It was decided that the few 
laboratories we had, would have to be supported in toto rather than 
project by project with hundreds of separate contracts covering all 
individual scientists. This was done to incorporate the guidance of 
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the laboratory directors in helping to plan the program for the future. 

In the establishment of new laboratories, the third of our early 

objectives, ONR influenced the organization of the following activities: 
Chesapeake Bay pee Johns Hopkins U niversity. 
Narragansett Marine Laboratory, University of Rhode Island. 
Department of Oceanogr: aphy, New York University. 
Marine Laboratories, University of Miami. 
Chesapeake Bay Institute, Johns Hopkins University. 
Department of Oceanography, University of Washington. 
Department of Oceanography, Texas A. and M. C ollege. 
Department of Oceanography, Oregon State College. 

Only this year, the addition of Oregon State College to the list 
illustrates that this policy aim is still active. The United States now 
has an imposing number of excellent oceanographic facilities in geo- 
graphic locations which encourage the study of all aspects of oceanog- 
raphy. These are staffed by scientists who are highly competent, but 
far too few in number. 

The last of our early objectives, to encourage additional scientists 
to enter the field, is still being worked on. It has been roughly esti- 

mated that the United States has but 500 scientists who are interested 
in understanding the oceans. 

When it is considered that the world’s total number of oceanograph- 
ers is only about 1,200 to 1,500 we do not appear to be so badly off, but 
500 oceanographers are by no means enough to meet the problems now 
confronting this Nation. The severe shortage of competent scientific 
personnel is one of the greatest and most urgent problems in ocean- 
ography. 

With these few introductory remarks, I should like now to turn to 
the work at hand, which is the scientific oceanographic program of the 
Office of Naval Research. 

In setting out to understand a natural phenomenon as large as the 

“world ocean,” the first thing that must be attempted is to obtain an 
adequate description of that phenomenon as it exists in nature. It 
is not enough to describe the ocean as it might be under some average 
condition, it must be described as it is. This objective means, of course, 
that a rather large system of exploratory expeditions must be estab- 
lished, preferably composed of two or more ships working together 
on each cruise. For the past 12 years, research ships under contract 
to the Navy have explored the “world ocean” poking into every corner 
to which they could gain access. 

The first slide which I have to show you is a view of the Woods 
Hole Oceanographic Institution. 

This laborator vy is located on Cape Cod near Falmouth, Mass. 

The second slide is the Ser ipps Institution of Oceanography, which 
became a part of the University of California, I believe, in 1912. 

These two institutions have been responsible for much of our oceanic 
exploration in the two big oceans. The third and fourth slides show 
the types of ships which are being used in research today. The first 
of these is the research ship Vema. The Vema was built in 1923, has 
a wrought iron hull, and is operated by Columbia University through 
the Lamont Geological Observatory. 

The second research ship is the Spencer F. Baird, operated by the 
University of California through the Scripps Oceanographic Lab- 
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oratory. The Baird is an ex-Navy tug altered for the purposes of 
research, and is operated by Scripps. It is with ships such as these 
that we have been exploring ‘the oceans. Even now, the Vema is on the 
return leg of an exploratory and scientific cruise which has carried 
her completely around the South American Continent, while the Baird 
is working in the Gulf of California. 

From these exploratory cruises, which have been designed to work 
on particular problems, has come a general understanding of several 
broad features of the oceans. 

We now understand better the general circulation of the oceans 
which is the controlling factor in the distribution of marine life, phys- 
ical and chemical characteristics of the w ater, the movement of some 
of the sediments and some of the temperature characteristics. A 
knowledge of the distribution of marine life is important to the Navy 
since myriads of forms of marine animals are noise makers and pro- 
vide an important share of the background noise of the sea. This noise 
often interferes with our efficient use of acoustic detection equipment 
and mystifies those who listen, in the oceans, for passing submarines. 
We know now the general distribution of lone mountains sticking up 
toward the surface of the sea which we call sea mounts. Coupled with 
this we have located features of the mid-Atlantic ridge, a submarine 
mountain range running from 60 degrees north to 60 degrees south 
down the middle of the Atlantic Ocean, and we have discovered a com- 
parable but larger range in the Pacific called the mid-Pacific Moun- 


tains which stretch from Hawaii toward Kamchatka and southerly. 


toward the Tuamotu Archipelago. As a part of the bottom studies, 
we have learned of the distribution of bottom sediment types such 
as clays, sands, manganese nodules and rocks. These features are 
important for their applicability to submarine navigation and their 
usefulness in laying out deep diving programs of a more extensive ex- 
ploratory nature. 

As I have indicated, these exploratory cruises are specifically pro- 
gramed to investigate special problems. Each cruise is led by a chief 
scientist on board the ship who has priority for his work over any 
other general oceanographic work which may also be accomplished. 
Out of this type of program have come the answers to specific ques- 
tions which I would like to mention next. 

A large portion of our oceanographic program is involved with a 
special field which, for lack of a better term, we call marine geo- 
physics. This field encompasses the measurement at sea of the follow- 
ing earth features : 

(a) The earth’s magnetic field: 

(6) The earth’s gravity field; and 

(c) The structure of the earth beneath the ocean (which I 
would especially like to mention). 

The earth’s structure is measured in several ways, the most impor- 
tant being seismic. Seismic work at sea is accomplished by two 
ships one of which detonates an explosion, ranging in size from 2 to 
300 pounds of TNT, while the other ship, miles away, records the 
sound as it is reflected and refracted by the bottom structure. From 
this work we have proved that there is no granite under the sea floor 

as there is under the continents. We have learned that the earth’s 
crust under the oceans is relatively thin as compared to the crust of 
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the continents. As valuable side effects from this work, we have 
garnered information on the transmission of sound through the sea 
floor sediments, and sound veloc ity in sea water at different ace 
and temperatures. ‘This has contributed extensively to the Navy’s 
antisubmarine warfare program. Marine se ismie work has also shown 

us that it will be possible to drill a hole through the earth’s crust, 
in some Oceanic area, and bring up samples of the next portion of the 
earth which is called the mantle. By doing this, we may settle an 
entire host of questions, long puzzling to geologists and astronomers 
alike, which — prineipally to do with the history and origin of 
the earth, the rate at which the earth is losing heat, the origin and 
history of the ae ocean basins, and the “physical and chemical 
nature of the rocks of the earth’s interior. 

The gravity and magnetic work is usually performed in conjunction 
with the seismic shooting and is useful in locating structural features 
of the earth which might otherwise be overlooked through difficulty 
of interpreting seismic records. 

In the special field of oceanic circulation, one of the most significant 
discoveries in 1958 was the mapping of the equatorial undercurrent, 
which is now called the Cromwell Current in honor of its discoverer. 
This current. underlies the South Equatorial Current in the Pacific 
Ocean. It was measured to be at least 3,500 miles in length, having 
a thickness of approximately 700 feet and a breadth of 250 miles. At 
a depth of 300 feet the current averages almost 3 knots toward the 
east compared with 1 knot toward the west of the overlying South 
Equatorial Current. The discovery compares in significance to the 
wartime discovery of the jet stream in the atmosphere. This par- 
ticular feature is of practical use to the Navy in submarine warfare, 

Prior to the work in the Pacific the existence of a countercurrent 
under the Gulf Stream of the Atlantic was postulated by Mr. Henry 
Stommel at Woods Hole and later was proved to exist by a two-ship 
cruise similar to the one which a“ ked on the Cromwell Current. 
This work contributed directly to the success of the study in the 
Pacific. 

I have mentioned a few of the highlights of our extensive basic 
research program, and I would like now to turn your attention to 
one of our more important applied research projects which utilizes 
the bathyscaph asa research vehicle. 

The accompanying paper which T have made available for distribu- 
tion explains some of the uses of the bathyscaph and describes one of 
our projects in the Mediterranean during which unique acoustical in- 
formation was gathered. 

Since that time, and about one year ago, the Office of Naval Re- 
search purchased the bathyscaph 7'ric ste. from its inventor, the 
Piccards. 

Slide number 5 is a picture of the 7'rieste in operation in the Medi- 
terranean Sea, while slide number 6 shows the craft as it appears in 
full view out of the water. The tank which you see above the sphere 
is filled with gasoline, which is used for buoyancy control. The 
people are in the sphere which is suspended neath the gasoline tank. 

The 7'rieste will carry two men to operating depths of about 20,000 
feet for the purpose of making firsthand observations of the sea floor, 
observing the behavior of oceanovraphic instruments at great depths, 
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recording the animal life at the sea floor, and for making a host of 
physical measurements under the supervision of a scientist, so that 
on-the-spot decisions can be made with respect to the taking of data 
which has heretofore been collected in a “blind” fashion. 

The 7 rieste is now located at the Navy Electronics Laboratory in 
San Diego where it is being readied for a series of dives off the west 
coast. The dives will be oriented toward acoustical studies of interest 
to the Navy in its ASW program. 

Aside from some of the more obvious military uses of a craft such 
as the 7'rieste, we are witnessing the opening of a new era of explora- 
tion. I fully expect, before too many years have passed, that deep- 
diving craft of several types will be exploring the ocean fully in its 
third dimension, that is, with depth. This will make available three- 
quarters of the globe which has hitherto been denied us because of 
the intervening water. 

In the next slide, number 7, we see illustrated a model of the Reyn- 
olds Aluminum Co. bathyscaph Aluminaut, which undoubtedly will 
be but the first of a series of improved, manned deep-diving devices, 
While the Navy has functioned thus far only in an advisory capacity 
on the design and use of the Aluminaut, its development and con- 
struction is being carefully observed. Please note that several im- 
provements over the 7’rieste have been incorporated. The most im- 
portant of these is the fact that gasoline will not be used for buoyancy 
and that the Alwminaut will carry more scientists over a longer range. 

The main work of the bathyscaph lies somewhat in the future, 
so while we are thinking ahead, I would like to make a few remarks 
about our administrative plans for the future of research at sea. 

By this time, the Subcommittee on Oceanography is well aware of 
the impression the National Academy of Sciences Report on Ocean- 
ography has made on the country. There is no doubt but that the 
major recommendations made in that report must be carried out. 

You have seen our preliminary document called Project TENOC 
which was entered in the Congressional Record a few weeks ago. We 
consider TENOC to be our share of the Academy’s recommendations. 
However, a few points of comparison are in order. 

The National Academy report covers all aspects of oceanography 
while the ‘1ii3NOC recommendations are only concerned with Navy 
support in research. By selecting the recommendations of the 
Academy report dealing exclusively with Navy supported oceano- 
graphic research, it is possible to make a good comparison. On that 
basis the enclosed table has been compiled. The figures represent 
funds in millions of dollars. Although, it appears from the table, 
TENOC recommends a much larger expansion in oceanographic re- 
search, it should be remembered that the Academy recommendations 
for the Navy support in research represent only half of the total 
suggested expansion. 

The National Science Foundation is recommended to support the 
other half, thus resulting in a total expansion of $270.8 million dollars 
in oceanographic research and total shipbuilding program of 16 
research ships. 

In the introduction to the NASCO summary, it was stressed that 
the recommendations are minimal. The comparison with TENOC 
indicates that this is true. In compiling the recommendations in 
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TENOC, it was assumed that with the Navy taking the lead, other 
organizations would contribute to the expansion over and above that 
supported by the Navy. This indicates that TENOC is recommend- 
ing a slightly greater expansion than the Academy of Sciences: 


(1) Capital improvements (shore facilities) : Million 
an tei ace stan sc os lps ca ining ed cde ths moss Glew On 
RIN cha een an en acer taceci ches tacsliggereeeennieeee eile ade anda ee 8. 25 

(2) Capital improvements (ships) : 

NPI ee el Re a ee ee ee eee 51. 60 
I RR Ooi eras wee Sia ice a a eee Be eee ak es 27. 30 


Comparison of number of ships: 
TENOC NASCO 


PetL One Game oot es 2 a eee 4 2 

Stor CONG Uno kh ee ee ee 10 5 

FR SOR: (CRGNG 65 ii ae ometizeie teeta eae ee +t 1 

NO nec cS es a ee 18 8 

(3) Education program : 

TENOOC (to produce 175 Ph. D.’s in. 10 yeata...- Lol 4. 25 

NASCO (recommends a program sponsored by the National 
PRCRORICES. EU CVORTN CREE CRO Ys cciienies cecccesncna caesar ar aonceaes oe 0 


(4) Research budget : 
TENOC (includes ships and aircraft operation new devices re- 


OE is es si arent tei Sc es ee eat Ac aa eT oe ee 125. 00 
TENOC 10-year Navy total for research___-____-__---_-______ 1938. 66 
NASCO: 

Br CN I ec sian vin nid enc acca cape aan 50. 20 
Penni GROTRGIOR be oo et hh ne 12. 45 
PNORG: CNGPRTION et ee ee See 37. 20 

SB OCG sien cenicanc ess Sse ih alls ikea ten eels Itoh dice eae 99. 85 
NASCO, 10-year Navy total for research________--_-.-._-_-__- 135. 40 


In addition, the NASCO report recommends the following expendi- 
tures of Navy funds for survey work and for military research and 
development : 


NASCO (survey): Million 
Capital (shins)... 2... pais aries aig Sipe th, Stritch ae baa a oe $41. 10 

Pm ENE,. CURUNOUION ii i ce a 2 4.14 
TENN ON al ceed cree ic sb cael sespsd > econ ap ena 37. 80 
ORI Ss des ahi bint center ba the ek Dea ee ee eee oe 83. 04 
NASCO: (military R..& D.).: Capital (shine)... secesn nse eee 59. 30 
NASCO 10-year total Navy funds for all oceanography__._____________- 277. 74 


In the TENOC report, it was recommended that the Hydrographic 
Office and the Navy Laboratories submit their own recommendations 
for expansion. These are in preparation. 

To summarize the comments, I consider the NASCO report to be 
a realistic and necessary program of expansion that is desirable not 
only from the Navy’s standpoint, but also from a national aspect. To 
do anything less than has been recommended would seriously jeop- 
ardize our international position in the field of oceanography. 

In addition to meeting the challenge of the NAS report on oceano- 
graphy, the Department of the Navy through the Office of Naval Re- 
search has been active in organizing interdepartmental coordination 
in this field. In 1956 we established the informal Coordinating Com- 
mittee on Oceanography which is now examining the NAS report and 
is to make recommendations to the Federal Council on Science and 

38170—59——13 
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Technology; we therefore can truthfully say that intergovernmental 
coordination in oceanography is well in hand. I would like now to 
close this testimony with a few remarks regarding the international 
situation in oceanography. 

To the Navy, the oceans contain little romance; their study is hard 
work, and they provide a hiding place for possible enemy submarines, 
so we should examine the facts confronting us. 

The next slide, No. 8, shows the Russian research ship Mikhail 
Lomonosov, ‘The most striking feature of this ship is, of course, its 
size, which allows it to carry about 20 different, but completely 
equipped, laboratories and a scientific complement of from 50 to 60 
oceanographers. A comparison of the research ships of the United 
States, Russia, Japan, and Great Britain are shown in slide No, 9, 
The United States is seen to lag far behind the other nations in large 
research ships. We, in this country, do not agree that research ships 
must be large in order to be efficient. This is demonstrated by slide 
No. 10, an artist’s conception of a new ship which we plan to build in 
fiscal year 1960. 

In 1961, two more ships of this type are planned and there are 
plans to produce 18 research ships by 1966. 

They will not all be like this one, however. This ship is 209 feet 
long with a 37-foot beam and about 1,400 displacement tons. She 
will carry 15 scientists over a period of 60 days and 12,000 miles 
range. She contains 1,600 square feet of laboratory space. Although 
this new ship is small compared to those used by the Russians, she will 
be the best research ship in this country. 

The Russians successfully completed during the International 
Geophysical Year the largest program of any nation and there were 
27 countries participating in oceanography. Slide No. 10 shows the 
area covered by the Russians, which covers practically all the oceans 
of the world, including some work in the Arctic and a very great 
amount of work on the continent of Antarctica. 

While slide No, 11, the last slide, shows the area covered by the 
United States, the artist who produced this slide left off some ship 
tracks in the Atlantic which go back and forth between the continents 
of North America and Europe and South America and Africa. 

In addition, the cruise which you see terminating at the tip end 
of Africa was continued up into the Indian Ocean, so our program 
does look somewhat better than this slide shows. 

We are not too alarmed at this unfavorable comparison when we 
consider that our work in the marine sciences is generally conceded to 
be of higher quality than that of the Russians. The point is that the 
Russians have decided to compete in oceanography, and that they are 
competing very well. Their scientists are well trained. With a few 
years of experience at handling huge quantities of data they will be 
as good at it as we are, and the size of their effort will automatically 
place them in the lead. The Russians are in oceanography for ob- 
vious military and economic reasons, and it appears to be their objec- 
tive to stay in and to excel. 

This brings to a close my formal, written testimony. 

At this time, I would like to present a short documentary movie 
which shows in an excellent fashion some of our methods of doing 
research at sea. The film was produced by the Woods Hole Oceano- 
graphic Institution, and was kindly loaned to us for this presentation. 
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Mr. Miter. Mr, Lill, before we go into the film, there may be some 
questions we would like to ask of you. 

On page 10, you say: 

In the TENOC report, it was recommended that the Hydrographic Office and 
the Navy laboratories submit their own recommendations for expansion. These 
arein preparation. To summarize the comments— 
and so forth. When do you think those publications will be 
completed? _ 

Mr. Lit. I should think within a few weeks, sir. We have re- 
ceived some information already from some of the Navy laboratories. 
The material is coming in at the present time to the Chief of Naval 
Research. As soon as we get it all in we will add it to our TENOC 
report. 

Mr. Mititer. Then what do you propose to do with it? Will any 
of the financing be recommended for next year’s budget? Will it be 
considered over a period of years as a master plan? 

Mr. Litt. We will submit the amended TENOC report to the 
Chief of Naval Operations for his approval. 

The part which we have already submitted has been approved by 
Admiral Burke. I would rather imagine that it will be considered 
over a period of years as we go through each year’s appropriations. 

Mr. Minter. I think that this committee could be most helpful in 
implementing that report although naturally the authorizations are 
going to fall within the jurisdiction of the Committee on Armed 
Services, yet we could be helpful with that committee and later on 
working with the Committee on Appropriations and I am going to 
ask you if you can formally keep us advised as to the progress of this 
report and its implementation as it can be released. I realize that 
when authorizations come up that there is something that can be re- 
leased quite readily. ' 

On the other hand, when it comes to the matter of appropriations 
you cannot tell us very much about it until it has passed the Bureau 
of the Budget. 

At that time we can request you to tell us what your budget re- 
quests were and perhaps we can be helpful in pleading your cause 
with the Appropriations Committee. 

Personally I think that for the present time that is one of the places 
where this subcommittee can be helpful if you will, within the regu- 
lations laid down, keep this committee advised along with the others. 
Iam certain that it will be very glad to do what it can to assist you 
in that way. 

Mr. Dorn? 

Mr. Dorn. I have no questions. 

Mr. Mitter. Mr. Dingell ?. 

Mr. Dincetu. I have no questions. 

Mr. Miter. Mr. Oliver? 

Mr. Ontver. I have no questions. 

Mr. Mitier. Mr. Pelly / 

Mr. Petty. I have no questions. 

Mr. Mitter. Mr. Curtin? 

Mr. Curtin. I have no questions. 

Mr. Mitter. Thank you very much for a very fine and provocative 
paper, Mr. Lill. 
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I think before we get through we may want to discuss some of 
these features with you either individually or collectively. 

It opens up new fields to us. 

We will now proceed with the movie. 

[ Showing of the movie. | 

Mr. Mriuer. I want to thank you very much for that picture. It 
tells a great story. 

Have you any questions, Mr. Dorn ? 

Mr. Dorn. I have no questions. 

Mr. Mitirr. Mr. Dingell ? 

Mr. Dincett. No, thank you, Mr. Chairman. 

Mr. Mittuer. Mr. Pelly ? 

Mr. Petxy. I have no questions. 

Mr. Mituer. Mr. Oliver? 

Mr. Ottver. I have no questions. 

Mr. Miuier. Mr. Curtin? 

Mr. Curtin. I have no questions. 

Mr. Mriuter. Mr. Counsel ? 

Mr. Drewry. Mr. Lill, on page 4 of your statement you referred 
to the Vema which is operated by Columbia University. 

Does the Navy foot the bill for the operation of that vessel ? 

Mr. Liz. Yes, sir. 

Mr. Drewry. How long has she been a research vessel ? 

Mr. Liz. I think approximately for 8 years. 

Mr. Drewry. Prior to that time, what was she? ; 

Mr. Litx. I will see if I can remember this correctly. Professor 
Ewing at Lamont Geological Observatory found the Vema in a junk 
heap around New York in a graveyard for ships and recognized that 
the Vema had a wrought iron hull which does not rust and he bought 
her for something like $78,500. Prior to being junked she was a 
private yacht. I am not sure who owned her. 

Mr. Drewry. I do not know that it makes much difference, but you 
referred to her hull as cast iron. Now you say wrought iron. Which 
is correct ? . 

Mr. Litx. That should be corrected. Wrought iron is correct. 

Mr. Drewry. Has she done valuable work ? 

Mr. Liu. Yes, indeed. She has been all over the world. 

Mr. Drewry. Do you have any intention of scrapping her at the 
present time ? 

Mr. Litt. Not so far as I know. She does need new engines but 
if she had new engines she could be on forever. Her hull is in good 
shape. 

Mr. Drewry. She was a yacht initially? 

Mr. Liu. Yes, sir. 

Mr. Drewry. How extensive was the conversion work necessary ? 

Mr. Lizz. The conversion of the Vema has actually been going on 
over a period of years. New things have been added to her when they 
were needed. Exactly what they had to do to her to fix her up in the 
first place, Iam not sure. 

Mr. Drewry. She is used for all types of oceanographic research ? 

Mr. Litt. That is right, sir, principally for marine geophysics but 
also for straight physical and biological oceanography. 

Mr. Drewry. And she has laboratories on board ? 
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fr. Litt. Yes, sir. 
fr. Drewry. How many scientists does she carry normally ? 

Mr. Lint. Between 10 and 15, I believe. 

Mr. Drewry. Then you mentioned the Spencer F. Baird. which 

is of a different type. I see the Baird was an ex- Navy tug. Has she 
been working out well? mak 

Mr. Litt. “Yes, sir; very well. She is one of our best ships. She 
is somewhat limited 3 in the number of people she can carry with the 
accommodations that they have. She has been working ever since 
the war ended; since roughly 1947. 

Mr. Drewry. Was she a war-built vessel ? 

Mr. Linz. Yes, sir. 

Mr. Drewry. Except for the limitation, you have had no difficulty 
in adapting the vessel to research purposes / 

Mr. Litt. That is right. There has been no difficulty. We feel we 
can do much better if we have ships which are designed for this work, 
however. 

Mr. Drewry. But until you get ships that are designed for the 
work, there are other types that can be made to do and perform 
effective service ? 

Mr. Linu. That is right. We are now using one converted aircraft 
tender, an ex-Navy AVP and two ex-Nav y salvage ships which were 
converted for this use. One is still to be converted. The other two 
have been converted for oceanographic research. 

We look upon these three ships as interim measures to get launched 
into a bigger program. 

Mr. Drewry. When you showed your chart of the other countries, 
the Russians and Japanese and British, you showed no very large 
7: in the American fleet but you said that we had to depend on and 
in fact you generally preferred smaller ones and you showed an artist’s 
rendering of the new one. What tonna ge was that? 

Mr. Lire. 1,400 ton. 

Mr. Drewry. The screen picture of oceanographic vessels in the 
United States is not limited only to the Vema and the Baird and the 
1,400 tonner you hope to get or are expecting to get. In other words, 
there are quite a number of vessels of assorted types that are being 
used at the present time ? 

Mr. Litt. Yes, sir. That is right. Of ships that can actually work 
in the deep sea there are something like 12 in rough numbers in 
operation. 

Mr. Drewry. Mr. Chairman, I bring this up only because it seems 
to me to be pertinent to the earlier consideration that we gave of the 
Albatross III which has been operated by Woods Hole in ‘the past in 
connection with the Bureau of Commercial Fisheries, and I think 
that the contrast between the.story we heard there about the use of 
an older vessel and the story we hear now about the use of older vessels 
being better than nothing i is rather interesting. 

Mr. Lill, are you in position to make any comment about the 
Albatross III as‘to its usefulness as an oceanographic vessel ? 

Mr. Latu. I am afraid I am not. All I know is hearsay and I do 
not think it is 7 good to repeat. 

Mr. Drewry. i did not know but what you might be personally 
familiar with the ship. 
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Mr. Latx. I know about the ship. I know that scientists who have 
worked on her have never been very satisfied with her. 

Mr. Drewry. They have not been ? 

Mr. Liz. They have not been. 

In the first place, when the ship was taken over she was 20 feet 
shorter than she is now. They cut her in half and made her 20 feet 
longer from the middle out. She has never worked out well as far as 
seaworthiness is concerned. She behaves badly in the sea. 

That is about all I really know about the ship. 

Mr. Drewry. I would not want to press you further just on hearsay, 

That is all, Mr. Chairman. 

Mr. Mutter. Mr. Lill, you showed us a picture of the proposed 
bathyscaph by the Rey nolds Co. For whom are they building that? 

Mr. Latt. It is not too clear, Mr. Chairman. The R tey nolds Co., 
of course, has their own purpose in building it. That is to promote the 
use of aluminum, through worthwhile advertising. They are looking 
to the Office of Naval Research for advice on what the Aluminaui 
should do and they have made contracts with the Southwest Research 
Institute for design. 

The Navy Department has made contracts with Southwest Research 
Institute on some of the metallurgical problems involved so that there 
has been rather close cooperation. Whether Reynolds wants the Navy 
to take this over and operate it or not or who he plans to have operate 
it is really not decided as far as I know. 

Mr. Miter. Do you know whether Reynolds was encouraged to 
build this by the Navy or did they do it as a venture of their ow n? 

Mr. Liz. As far as I know it was their own idea. The Navy 
has no money in it except in the research end of metallurgy and we 
have been giving advice. 

The first time I heard of it was out of a clear blue sky. 

Mr. Mitier. Do you think it will be more efficient than the one that 
we purchased ? 

Mr. Latu. Yes, sir. I think so. It has at least double the range. 
It will have more power and carry more people. It will go almost as 
deep, perhaps not quite as deep, as the 7’rieste, but the other aspects 
of it, I think, will make it much better. 

Mr. Mitier. Do you know whether we in this country have ever 
tried to or have ever built a bathyscaph ? 

Mr. Linu. We have not. There have been some backyard designs 
built by individuals which they call private submarines but they 
really do not amount to much. 

Mr. Mitier. Did not the French subsidize this boat for the 
Piccards? 

Mr. Latz. The French Navy took over the first one which was 
called the FNRS 3, the first bathyscaph Prof. Auguste Piccard 
designed and built. 

This device was given to the Fund for Research in Belgium, who 
in turn gave it to the French Navy. At that time Professor Piccard 
moved his operations to Italy where he built the one I have shown 
here. 

Mr. Mriter. As I recall, there was quite a piece in the National 
Geographic about the first one. 

Mr. Litt. That is the one the French have. 
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Mr. Miuier. Out of his experience there he built this one which we 
have now taken over. 

Mr. Curtin. Mr, Chairman, do those bathyscaphs have windows 
for visualization ? 

Mr. Linz. They have windows for visualization. 

Mr. Miuirr. Thank you very much, gentlemen. 

I want to say that it is very constructive information that you 
gave us this morning. 
~ We will have a meeting on Thursd: ay and then Friday we are going 
to visit the David Taylor Model Basin. We will leave here at 9:30. 
I think we will find it very interesting to go out in the field. 

I have been here 15 years and promised myself that I would visit 
this institution each year and I have never gotten out there. 

I donot know how many of you have been out there. 

[think you will find it quite interesting. 

Thank you, gentlemen. 

The committee stands adjourned. 

(Whereupon, at 11:35 a.m., the subcommittee adjourned, subject 
to the call of the Chair. ) 
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THURSDAY, APRIL 23, 1959 


House or REPRESENTATIVES, 
SPECIAL SUBCOMMITTEE ON OCEANOGRAPHY 
OF THE COMMITTEE ON MercHant Martine AND FISHERIES, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to call, in room 219, Old 
House Office Building, Hon. George P. Miller (chairman of the sub- 
committee) presiding. 

Present: Representatives Bonner (chairman), Miller, Dingell, and 
Curtin. 

Staff members present: John M. Drewry, chief counsel; Bernard J. 
Zincke, counsel; and William B. Winfield, clerk. 

Mr. Mitier. The committee will be in order. This morning we 
have the privilege of hearing from Capt. Henry G. Munson, U.S. 
Navy, Hydrographer of the Navy and Hydrographer in Command 
of the U.S. Navy Hydrographic Office in Oceanography. 

Captain, we are very glad to welcome you back here and we would 
be very glad to hear from you. 


STATEMENT OF CAPT. HENRY G. MUNSON, U.S. NAVY, HYDROGRA- 
PHER OF THE NAVY AND HYDROGRAPHER IN COMMAND OF 
THE U.S. NAVY HYDROGRAPHIC OFFICE IN OCEANOGRAPHY 


Captain Munson. Good morning, gentlemen. Mr. Chairman, I 
deeply appreciate the opportunity to appear before you and stand 
ready to assist you in every way possible. 

The Hydrographic Office, which I am representing here this morn- 
ing, has behind it a long record of achievement in the field of ocean- 
ography, particularly with respect to problems concerning the mer- 
chant marine and fisheries. 

Matthew Fontaine Maury, who, as Admiral Hayward told you last 
month, was appointed Superintendent of the Depot of Charts and 
Instruments in 1842, was the world’s first. professional oceanographer. 
That is, he was the first man in the world to make his living working 
full time on scientific problems connected with the ocean. Ocean- 
ography is still a very small profession, and there are certainly fewer 
than 1,000 oceanographers in the country today. Probably there are 
not more than 500. 

Maury’s analysis of log-book data resulted in two sets of findings 
of great value to shipping and fisheries. One was incorporated in his 
Pilot Charts, which set forth the optimum routes for sailing vessels 
to follow in ocean voyages. Very valuable savings in time resulted 
from the use of his routes. Before all the markets of the world were 
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linked by telegraph cable, a few days’ difference in arrival time might 
mean the difference between profit and bankruptcy. Thus the other 
maritime nations of the world quickly set up similar organizations, 
whose work was coordinated by a conference held at Brussels in 1853, 
International cooperation and coordination in oceanography is there- 
fore over a century old. 

The other result of Maury’s log book analyses was a series of charts 
showing where and in what months the various kinds of whales were 
to be found. The development of the Pennsylvania oil-fields, after 
which kerosene replaced whale-oil in lighting American homes, ended 
the whale fishery before the value of these charts could be fully tested. 
The relationship between oceanography and fisheries has not been for- 
gotten, however. 

The Hydrographic Office was formally established by Act of Con- 
gress, approved June 21, 1866, which charged it with— 
improvement of the means for navitating safely the vessels of the Navy and of 
the mercantile marine, by providing, under the authority of the Secretary of the 
Navy, accurate and cheap nautical charts, sailing directions, navigators, and 
manuals of instructions, for the use of all vessels of the United States, and for 
the benefit and use of navigators generally. 

There are no geographic restrictions on the operations of Hydro- 
graphic Office. Traditionally, however, the U.S. Coast and Geodetic 
Survey surveys and charts the coasts of the United States, its Terri- 
tories and possessions. The Hydrographic Office does not duplicate 
the work of the Coast and Geodetic Survey in these waters, but con- 
fines its efforts to offshore and foreign waters. Therefore most yachts- 
men and fishermen, who mainly operate in coastal waters, are more 
familiar with the products of the Coast and Geodetic Survey. The 
American merchant marine, on the other hand, depends wholly on 
Hydrographic Office products for information on foreign waters. 

Up to 1928, oceanographic information obtained by the Hydro- 
graphic Office was confined to bathymetric soundings and to such 
information on the ocean’s surface as could be obtained without special 
gear. The cooperation of merchant ships, begun by Maury, was con- 
tinued, with the result that hundreds of thousands of observations of 
waves, sea surface temperatures, and ocean currents were obtained. In 
1928, as a result of inquiries by the first Committee on Oceanography 
of the National Academy of Sciences, Secretary of the Navy W ilbur 
set up a board under Rear Admiral Schofield to investigate the possi- 
bility of further contributions by the Navy to oc eanography. The 
Schofield Board recommended two programs. One was the commis- 
sioning of a full-time research vessel by the Navy. The other was 
broader participation by civilian scientists in routine voyages of naval 
vessels. 

The first recommendation was not implemented, but under the sec- 
ond oceanographers from Scripps Institution of Oceanography and 
the University of Washington on board naval vessels between 1933 
and 1939 occuped over 400 oceanographic stations in waters from 
Panama to Hawaii and Alaska. In the Atlantic, Dr. Vening Meinesz 
was enabled to carry out over 100 gravity observations aboard U.S. 
submarines during the same period. In the thirties, WPA projects 
were set up under the sponsorship of the Hydrographic Office to trans- 
fer the accumulated surface observations to punched cards in order 
to facilitate sorting and compiling of the data. 
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During World War II, the need for a much more rapid rate of 
analysis of the available oceanographic data very soon became appar- 
ent. Oceanographic problems ‘entered. into every phase of warfare. 
Ocean waves were important in seaplane landings, and in refueling 
operations at sea. Surf was critical in amphibious operations. ‘The 
propagation of sound in sea water was the limiting factor in detec- 
tion of submarines and it in turn depended on the character of the 
bottom, particularly in shallow water. Mining and mine counter- 
measure operations required knowledge of a variety of factors, such as 
water transparency, nature of the bottom, waves, currents, the mag- 
netic and acoustic picture, and even the growth of barnacles. Se: arch 
and rescue operations depended heavily on a knowledge of ocean cur- 
rents. Marine animals had to be studied to determine which ones 
made noise, which ones might be dangerous to swimmers, which ones 
could be eaten by survivors. I could extend this list greatly, but these 
items will serve to show the variety of oc eanographic factors that 
affect military operations. 

In June 1943, under the Joint Chiefs of Staff, the Navy was given 
responsibility for furnishing the oceanographic information required 
by all the armed services, and the Oceanographic section of the Army 
Air Forces Weather Information Service was transferred to the Hy- 
drographic Office as the Oceanographic unit, pilot chart section, Divi- 
sion of Maritime Security. This unit produced a number of basic 
publications, such as Current Atlases and Sea and Swell Atlases, using 
the WPA puncheard data. It also was responsible for products of 
more direct military significance, such as sonar charts and submarine 
supplements to the sailing directions, much of the work on which was 
carried out on contract at Woods Hole Oceanographic Institution and 
Scripps Institution of Oceanography. 

At the end of the war, it was realized that the accumulated oceano- 
graphic know-how was in danger of being lost. unless some firm steps 
were taken, since the Reserve officers would be returning to civilian 
pursuits, and the institutions would tend to withdraw from classified 
contract work. A series of interdepartmental meetings in late 1945 
resulted in the recommendation that a Division of Oceanography be 
established in the Hydrographic Office, and a detailed proposal for 
this was formally approved by Secretary Forrestal on January 26, 
1946. 

The proposal called for the Hydrographic Office “to act as a central 
clearing house for oceanographic work, to prepare oce: inographic 
charts and manuals, and to sponsor and conduct oceanographic re- 
search as a part of its general program of service to the maritime in- 
terests of the United States.” 

Great difficulty was experienced in obtaining qualified personnel 
(and in retaining them in competition with other Government agen- 
cies, universities, and private industry), and the Division of Ocean- 
ography of the Hydrographic Office at first grew slowly. At the end 
of fiscal year 1947 it he ad only 15 employees, and it had to enter fiscal 
year 1948 with a 27 percent reduction in force under the first postwar 
economy budget. This state of affairs did not continue long however, 
and the outbreak of hostilities in Korea in 1950 found the Division 
with a staff of 73 and with two oceanographic survey vessels, the USS 
San Pablo and Rehoboth, in commission in the Atlantic. 
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The great demand by the fleet for oceanographic information dur- 
ing the next few years led to a further increase in the staff of the 
Division, which reached a high figure of 235 employees in 1953. The 
present onboard count is 237, representing a recent increase from 290, 

The oceanographic missions assigned it in 1946 have been carried 
out by the Hydrographic Office in varying but generally increasing 
degrees of intensity. Sponsoring of basic or fundamental oceano- 
graphic research by the Navy was assumed by the Office of Naval 
Research, after that organization was created by Public Law 588 on 
August 1, 1946. Although oceanographic research and development 
has always been carried out within the Hydrographic Office, when 
necessary to supply information needed for its product, the Hydro- 
graphic Office has not until recently been considered formally a re- 
search and development agency since its efforts have been directed 
more toward the application of oceanographic knowledge. The 
Hydrographic Office expects to play a large and expanding role in the 
national oceanographic program. 

The major portion of the oceanographic effort of the Hydrographic 
Office has been devoted to the preparation of oceanographic charts 
and manuals. We have turned out a wide variety of items in this eate- 
gory. They include fundamental tables of sea-water density, hand- 
books of methods of forecasting waves and breakers, glossaries of 
sea-ice terminology, and manuals on how to take oceanographic ob- 
servations and process data. These have been widely accepted not only 
nationally but internationally, and some have been translated into 
Spanish, Portuguese, and Japanese. Collectively they constitute a 
singularly useful contribution to the science. Less basic, but of more 
immediate military importance, are regional descriptions of oceano- 
graphic conditions of all the waters of the globe, giving the in- 
formation needed for general strategic planning or for conducting 
specialized types of military operations, such as mining, mine counter- 
measures, amphibious operations, submarine operations, icebreaking, 
convoy routing, or antisubmarine warfare. 

To collect the necessary information, our oceanographers participate 
in operations all over the world. When the Skate surfaced at the IGY 
ice-floe Station Alpha last summer, an oceanographer from the Hydro- 
graphic Office stepped ashore from her to be greeted by another 
Hydrographic Office oceanographer stationed on the ice-floe. At the 
same time, another oceanographer from the Hydrographic Office was 
in charge of the wintering-over party at Wilkes Station in Antarctica; 
two more were steaming south in the Atlantic on the flagship of 
project Argus; another group had just returned from the Hardtack 

tests at the Pacific Proving Ground; another group in the U.S. 
Rehoboth were conducting oceanographic surveys in the Pacific Mis- 
sile Range; another group were observing a mine-sweeping exercise 
in Danish and German waters; still another group were aboard the 
YF-854 (now the U.S.S. Littlehales) surveying in the Canal Zone; 
and another oceanographer was attending an IGY meeting in Moscow. 

In producing oceanographic charts, the Hydrographic Office has 
gone even farther in meeting the operating needs of the fleet. As al- 
ready mentioned, numerous atlases are available showing average 
oceanographic conditions for various oceans in appropriate seasons. 
These include charts of ocean surface temperatures, currents, wave 
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conditions, and ice conditions, as well as factors of purely military 
significance. ‘This type of chart can be called hydroclimic, in contrast 
to a chart which shows conditions as they exist on a particular day, 
which we call a hydroptic chart. But we can go even further, and 
prepare a chart showing conditions as we predict they will exist to- 
morrow, next week, or (in some cases) even next month. These are 
prognostic charts, and our first large-scale prooduction of them was 
to show predicted ice conditions during the 1952 Arctic supply mis- 
sions of the Military Sea Tr: ansportation Serive. By proper use of 
this ice-forecasting service, which the Hy drographic Office has con- 
tinued to provide, ice damage to ships and costs due to delays have been 
cut from $17 million in 1951 to less than $1 million in 1957. And I 
would like to add, not in this paper, sir, that the annual cost of this 
effort rounds out aut something less than $200,000, a very fine return 
on our investment indeed. 

Another type of prognostic chart that has proved very valuable is 
the wave chart. In Maury’s time, sailing vessels were routed accord- 
ing to expected winds and currents. Modern steamers, of course, move 
independently of the wind, and ship speeds are now so much greater 
than current speeds that, apart from exceptional cases, currents can 
be ignored as a factor in ship routing. Waves, however, are quite 
another story. Our studies show that adverse wave conditions make 
necessary quite appreciable reductions in ship speeds, and therefore 
it pays to send ships where waves are least detrimental. 

For the past 3 years we have provided the Military Sea Transporta- 
tion Service with recommended routings based on the prognostic wave 
charts. The results were so favorable that MSTS cut one day off its 
transatlantic passenger schedules at the beginning of 1958, and not a 
single ship failed to meet the schedule that year. Besides this saving 
in time and fuel consumption, there is increased passenger comfort 
and reduced cargo damage. Over the past year for an expenditure of 
$45,000 the Hydrographic Office has been able to save MSTS over 
$1 million. Oceanography can be profitable. 

By a directive of the Sec retary of the Navy in January 1956, these 
rediction systems, as they are developed, are to be integrated into the 
eet weather central system. The Hy drographic Office will thus be 

freed of the day to day preparation of routine forecasts and will be 
able to concentrate its efforts on the development of new systems. 

The system most needed at present is for forecasting sonar condi- 
tions. Research and development funds are currently “being used in 
this program, and we are confident of obtaining support in future 
years on a level that will yield useful results within a reasonable time. 
The availability of a sonar forecasting system in wartime is a matter 

of great significance, since on it will depend much of the success of our 
defenses against submarines, and this in turn will affect the rate of 
merchant ship losses and the conduct of convoy operations. 

The prediction of movement of radioactive substances in the sea, 
whether from tests, from peaceful applications such as the proposed 
Plowshare operations, or from nuclear Weapons or disasters to re- 
actors, is another field that we are entering and in which we believe 
that our accumulated know-how gives promise of early obtainment 
of useful results. 
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Finally, in acting as a central clearinghouse for oceanographic 
information within the Defense Establishment, the Hydrographic 
Office has played a major role and is in a position to expand its sery- 
ice greatly. I have mentioned the application of punchcard tech- 
niques to the storage and analysis of surface oceanographic obser- 

rations which began in the WPA days. We have extended these 
techniques to the analysis of subsurface data as well, and by the use 
of advanced electronic computers have greatly reduced not only the 
labor required to work up the data of an oceanographic cruise but 
the time needed to publish a complete report. Whereas by the tradi- 
tional methods it usually requires at least 6 months and not uncom- 
monly as long as 7 years after a cruise before the data are published 
in a form suitable for other oceanographers to use, one oceanographic 
laboratory in this country sends a portable cardpuncher to sea on its 
cruises, the oceanographer brings ashore not data sheets but a box of 
cards, and the fully computed results, reproduced by facsimile from 
the machine tabulations, are ready for circulation in less than a month, 

I understand that the Coordinating Committee on Oceanography 
is now considering a recommendation by one of its working groups 
that the Hydrographic Office, which now has over a million subsurface 
oceanographic observations, and is the largest collection of its kind 
in the world, be converted into a national data center for oceanog- 
raphy, such as the National Weather Records Center at Asheville, 
N.C., which provides a central meteorological data service for the 
country. Such a center, once space and machines are made available, 
‘an be operated on a self-supporting basis. 

I would like to extend a cordial invitation to this subcommittee, or 
any of its members, to visit the Hydrographic Office at any time that 
may be convenient to them and to observe the processes involved in 
production. Besides our oceanographic activities, we are engaged in 
a number of programs in direct support of merchant shipping that I 
am sure you would find of interest. 

In conclusion, may I take this opportunity to state that the Hydro- 
graphic Office greatly appreciates the support which the Congress 
has given it over the past 12 years for developing its oceanographic 
organization. Without this support, we would have been unable to 
attain the present state of development, which we feel enhances our 
defense posture and offers a firm base for future expansion. It is an 
effort which has and will continue to contribute to our defense and 
which measurably assists our merchant marine. 

Mr. Mitier. Thank you, Captain, for a very enlightening state- 
ment. I think that the Hydrographic Office of the Navy is to be con- 
gratulated for the work that it has done. I know it appreciates the 
desirability of expanding this work and coordinating it with other 
agencies of Government. 

Have you any suggestion as to what this committee can do to fur- 
ther this work? 

Captain Munson. I have, sir. My answer must necessarily be 
incomplete because we believe that the national effort in oceanography 
must be well planned. 

We realize that the complete report of the committee working under 
the National Academy of Sciences, headed by Dr. Harrison Brown, of 
the California Institute of Technology, has not been issued. Un- 
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doubtedly the justifying reasons which back up the expanded efforts 
in surveying and in oceanographic research will come out of this 
report. 7 , s 

On the other hand, we are fully appreciative that oceanography is 
an expensive science. This is brought about by the fact that your 
collecting tool is a ship and ships are very expensive. The rest of 
the process, strange to say, is rather inexpensive once the data is in 
hand. ; ae ; 

Now, viewed, of course, primarily from the military standpoint, we 
have a number of competing and very serious problems. We have 
the antisubmarine problem which is largely a matter of engineering 
and science in other directions than oceanography. We have the air 
defense problem. We have the need for faster ships, more sophisti- 
cated and frightfully expensive missile systems. The national 
economy can stand, of course, but so much expenditure per year. 

Therefore, what we are going to do in oce anography must be care- 
fully weighed and balanced against the competing needs of the other 
systems Ww vhich we are de pendent upon for our defense. 

Certainly we are going to have to have increased appropriations in 
R. & D. for oces :nography. 

One cannot say whether or not any national supervisory body would 
be required. For the time being we are firmly convinced that the man- 
ner of doing business established by the National Academy of Sciences, 
vigorously ‘supported by the Office of Naval Research and with very 
excellent field work being performed by Dr. Brown’s committee and 
by the informal Coordin: iting Committee on Oceanography, is the 
best answer for the time being. Perhaps enabling legislation will be 
required later. 

To answer your question categorically, it is too early to state what 
the nature of the help would be. Perhaps the present arrangement, 
given somewhat more authority, let us say, to divert funds, will be the 
answer. 

Mr. Mituer. Of course, we realize that, if we can get away from 
having to set up some overall committee or agency offici ally, perhaps 
we can best serve. 

Captain Munson. We believe that, sir, if we can escape it. 

Mr. Mitrer. I am not going to commit myself on that at this time. 
This committee is awaiting the issuance of the report of the committee 
of the National Academy of Sciences headed by Dr. Brown. We real- 
ize that what has been released so far is merely the first section and 
the preliminary report and that the details are to follow. Until we 
get them, there is not very much that we can do other than to familiar- 
ize ourselves with the problem, and I want to assure you that, if it 
is a fact as stated here that people who have long been in this business 
and devoted themselves to it as you have know very little about that 
which is below the surface of the sea, what this committee and what 
the average layman know about that which is below the surface of the 

sea is meager. 

We have been trying to perfect ourselves and get this information 
so that, when the Brown report is finally issued, we will be in position 
to interpret it and perhaps be a year or more ahead, having initiated 
the work of the committee at this time. 
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We have found it most interesting and, of course, I appreciate that 
it is very expensive. It is going to be expensive. It is suggested by 
Dr. Brown that it be on a 10- -year period, but when you re: alize thet 
the savings to the Government that you have set forth for the MSTS 
and this rather startling fact that by applying data developed in the 
Hydographic Office you could cut the cost of ice damage and dela ys 
of ships from $17 million to $1 million a year, it indic: ates that here is 
a field where real savings have been effected and can continue to be 
effected and this work through your good offices can be self-support- 
ing. If this goes on now it w ‘ill be a ¢ ontinuing thing, so that we have 
a little more to offer in that respect that I am “confronted with in an- 
other committee that deals in science and astronautics, where, when 
we spend a couple of million dollars to send up a missile and get back 
fragmentary information from it and still have to spend more money, 
that in no w ay replaces itself and is a total contribution to science, 

I am not questioning the necessity for that. You and I know that 
that is the only way we are going to get to know these things, but prob- 
ing the heavens is much more expensive, apparently, than probing the 
bottom of the sea. 

I feel that we have to carry this fight and be the spokesmen for 
those people who are interested. We have to be the spokesmen and 
champions of oceanography in the Congress. 

I notice you said here that there was a report in 1928 of the first 
Committee on Oce anography. I wonder, Mr. Counsel, if we can get 
that? I suppose it is in the Library or it might be published. 

Captain Munson. If I may volunteer, sir, we did not bring it with 
us but it is very likely that the Hydrographic Office would find it 
easiest to retrieve it, and, if you would like to see it, I will procure it. 

Mr. Mixer. I would like to see it. 

Captain Munson. Historically it might be a very fine document to 
air. I might say we have all the papers, including the order signed 
by Secretary Forrestal. It isa very interesting paper with the original 
signature. 

Mr. Miter. Mr. Curtin. 

Mr. Curtin. Thank you, Mr. Chairman. 

I want to say, Captain, that I think this statement is extremely en- 
lightening and helpful to us. I notice that you say that in 1950 there 
were two oceanographic survey vessels. 

Captain Munson. Yes, sir. 

Mr. Curtrn. How many are presently in use? 

Captain Munson. Of course, your question is addressed to the Hy- 
drographic Office alone ? 

Mr. Curtin. That is right. 

Captain Munson. We are still operating these same ships, one very 
small one which is used to gather a particular type of inshore data, 
and six other vessels primarily configured to perform hydrographic 
work but which can and do double in brass to conduct oceanographic 
surveys. 

It is not a situation which we are particularly happy about because 

recent developments have indicated that we must enlarge modestly 
our own effort and we are making representations to the. proper au- 
thorities in the Navy to add one more surveying ship, possibly two 
more of a very peculiar nature, and soon, and we certainly are going 
to have this request granted, an oceanog:aphic survey plane. 
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We have been successful, and primarily the work has been carried 
out by the technical bureaus of the Navy, in developing a series of in- 
struments which permit us to probe the ocean from an aircraft flying 
over it at high speed. You can appreciate that our coverage will be 
expanded enormously when this plan matures and I think we can say 
that we will have this plane in commission and configured within the 
year. 

This will take care of our immediate foreseeable needs. As we 
study the problem of the demands of the merchant marine as they 
come within the scope of the Hydrographic Office and as the military 
requirements which you will understand primarily guard our think- 
ing over this matter, we will ask for appropriate ‘additions to our 
fleet. 

Mr. Curtin. Thank you. That is all. 

Mr. Mitirr. How big is the San Pablo? 

Captain Munson. Those, sir, are small converted AUP’s. Their 
tonnage is around 2,800. They are not perhaps the best ships in the 
world that one can use but we are perfectly happy to compromise with 
them. Since they are old they have outlived any military usefulness. 
They are W orld War II babies. Their original use was as a small 
advanced base for seaplane operations. They have little use in the 
modern naval picture and we are happy to use them. 

The Coast and Geodetic Survey has been using one for many years. 

Mr. Mitier. Have you a ship i in this year’s budget ? ¢ 

Captain Munson. No, sir. The first vessel for the Hydrographic 
Office will occur in 1961. I have been advised by an informative au- 
thority that I will have one hydrographic survey ship and one ocea- 
nographic survey ship programed for 1961. Up to that time we shall 
have to make do with conversions which are quite efficient. Actually, 
if you want the entire truth about the difference between a conversion 
and a new construction survey vessel, in the long haul they seem to be 
convinced that the new vessel is cheaper. Momenterily, of course, you 
make savings by converting. The requirements for a survey vessel, 
either oceanographic or hydrogr: iphic, are modest. It is not a sophis- 
ticated ship. “There are a number of standard ships that readily adapt 
themselves to it. 

Our two big overseas hydrographic vessels that are equipped to do 
a complete cartogr aphic job even to lithographing the chart on board 
are medium size, ‘small, one-shot transports left over from World War 
II. They have a number of years of life left in them and we find 
them extremely productive and quite well fitted for the job. 

Mr. Mitier. How about this plane? Is that programed or is that 
taken care of within the budget ? 

Captain Munson. That is not programed because the requirement 
has not yet been formally laid out, but it has been discussed with the 
proper authorities over in the Pentagon and we are assured of com- 
plete support on it, and its need has now been shown to be unques- 
tionable. 

Mr. Mirter. Mr. Dingell. 

Mr. Dincett. I have no questions, Mr. Chairman. 

Mr. Mitier. Counsel. 
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Mr. Drewry. Captain Munson, in your statement in regard to the 
question of savings in costs as a result of avoidance of ice damage, 
that related to MSTS ships ¢ 

Captain Munson. That is correct, sir. 

Mr. Drewry. I was going to ask you a question to try to show that 
perhaps those bald figures did not reflect a good average, but I take a 
look at some charts which Admiral Will presented last year when we 
had the hearings on the icebreaker and I would like to read them into 
the record because it at least eliminates the question I had in my own 
mind. 

In 1951 there were 144 ships in the Arctic supply and resupply; in 
1952, 134; 1953, 116; in 1954, 63; in 1955, 126; in 1956, 122; and in 
1957, 105, whic h I think more supports than otherwise the difference 
between the $17 million and the $1 million. 

The Admiral was making a point that he was changing from the use 
of Government-owned ships to purely commercial ships. 

Captain Munson. You understand, of course, sir, that the supply. 
of the middle section has now been passed to the Canadians. We are 
assisting and collaborating with them. 

Mr. Drewry. You went down to 1957. 

Captain Munson. Yes. I intended my contrast, which, of course, 
was the most startling thing we could find, to apply really to the first 
year’s operation in which we applied ice forecasting techniques which 
have been subsequently perfected, but one would have to make some 
sort of an adjustment for the number of ship years to get a true figure. 

Perhaps it would be more honest now to reduce it to a savings of 
dollars per ship per year 

Mr. Drewry. Captain, in mentioning the savings to MSTS, do you 
know whether the same or similar type of routing has ever been tried 
with the SS United States, for instance ? 

Captain Munson. To our knowledge, no, sir. The reason is this: 
The very large, very fast ships are somewhat independent of weather 
and may be sailed along what you could call the navigationally most 
direct route. This is true of ships of the class of the United States, 
the America, toa certain degree the Constitution, and certainly of the 
Queens and the other larger Cunard liners. 

They tend to follow the organized North Atlantic track lanes which 
represent a minimum geodetic distance laid out with respect to safety 
for ice which would be the controlling factor. 

Mr. Drewry. Would there be matters of savings in cost through 
not having to battle as heavy weather as they would normally ? 

Captain Munson. In certain periods of the year you would recover 
some but there would be a neat balance of forces that would have to 
be examined. 

I believe the economics of the operation of some of the ships indi- 
cate that it is best to maintain your schedule and take some damage 
rather than incur the expensive delays attendant upon a markedly 
late arrival, 

Mr. Drewry. Or it could be costly to get there ahead of time ? 

Captain Munson. This is true. MSTS finds it to be very true that 
you could cost yourself a lot by too early arrival. 

Mr. Drewry. On the general subject of what we can do, which Mr. 
Miller brought up, you mentioned that this isa costly situation. You 
mentioned that within the Navy budget there have to be various 
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priorities among the different systems involved. ‘That is readily rec- 
ognized but the Hydrographic Office, in fact all of this oce anographic 

effort as I understand from all the testimony we have had so far, will 
oe available, for the use of all who might be interested in it whether it 
be in the fisheries or merchant marine. 

Captain Munson. This is true, sir. 

May I make one reservation there? There are a number of facets 
of it which are so closely and tightly related to the operation of some 
secure weapons systems that it is not releasable at present. 

Mr. Drewry. | understand. 

Captain Munson. We are learning however, to a certain degree, to 
generalize it, extract and otherwise safeguard it. 

Mr. Drewry. My point is that what is being learned right now is 
still a very elemental and fractional part of the total know ledge that 
will ultimately be extracted from it. 

Captain Munson. It certainly is. We know little more about the 
ocean than where it is. 

Mr. Drewry. In any complex scientific development, the greater 
cost is in the initial stages ; is that true? 

Captain Munson. Usually, sir, it is particularly in an operation of 
this sort where I have explained that the principal tool of oceanogra- 
phy isa ship. Your processing cost to turn this data into the usable 
system is very modest compared with the data collection effort. 

Mr. Drewry. Then, as you develop the basic data in several fields, 
they each will have a relation to the other that will make future in- 
format ion easier to acquire 4 

Captain Munson. This is true. There seems to be a very fine cross 
fertilization. We are getting benefits in oceanography from the 
literally explosive effort in missiles and the electronic art because we 
are taking advantage of developed engineering components that are 
perfected i in these other fields. 

Mr. Drewry. The point I am trying to develop is, is it not true that 
this coordinating effort which has been recommended by the National 
Academy of Sciences and which is being worked on through this in- 
formal group is a case of where, however the appropriations might 
have to come, the whole picture is being benefited by the money that 
is put into it? 

Captain Munson. It certainly is, sir. 

Mr. Drewry. So that, per dollar spent, it is not merely a question 
of the Navy or the Bureau of Commercial Fisheries but for every 
dollar that is spent on this the benefit is distributed to a number of 
other Government agencies and ultimately to industry 4 

Captain Munson. We most cert: iinly agree to this, sir. It is prov- 
ing, as products come out, to be extremely beneficial to our whole 
economy. 

Mr. Drewry. That is all, Mr. Chairman. 

Mr. Mutter. Mr. Chairman, I welcome you here. 

Have you any questions? 

The Cuamman. No, sir. 

Captain Munson. Mr. Miller, if there are no further questions at 
this time, if I may, we would like to present some of the products of 
the Office. It would take but a few minutes. 

Mr. Mitier. Do you want to do that in executive session ? 
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Captain Munson. It is not at all necessary. The matter we have 
brought up. is not. classified. We think it will be of general concern 
and help to focus our minds on precisely what oceanography turns 
out. 

This chart [exhibiting H.O. Miscl. 8514] usually brings a laugh 
particularly when you examine the date on it. It is a whale chart. 
Who ever heard of charting whales? It is a product originally com- 
piled over a century ago, but the information contained on it is of 
military significance today. There is not the slightest use of attempt- 
ing to conceal it. Hundreds of thousands have been distributed 
worldwide. It was obtained, of course, by careful researching of 
the records of whaling ships. Catches per square mile was the index 
to the whale production. 

Today our approach could be more different as we have more knowl- 
edge of the ocean and what whales eat and where the food goes. 

This chart is, as I say, important militarily today as reflected in 
another product. 

The Sonar operator has to know where interfering marine bodies 
are which show on Sonar as a submarine. Hence, the density, the 
probability of locating a whale when you are looking for a submarine 
is a very valuable point. It may affect the routing of ships. 

This next chart grew out of this data. This is a formalized mili- 
tary operational chart. It is dated 1954, 103 years later. 

Mr. Miter. And it is from the data projected in the earlier chart? 

Captain Munson. Yes, sir. 

Now, sir, if we can project ourselves 100 years hence, this chart will 
be republished but instead of whales you will have tuna, halibut, and 
other edible fish. Maybe it will not be one chart but a series, showing 
where to go to catch the food which will be necessary to support an 
expanding population. 

Oceanographic science will provide this information. 

Mr. Mier. I wonder if the press would like to take a look at this? 

Captain Munson. This one is so old that it is completely forgotten. 

We talked about the pilot charts of Maury and we should like to 
offer one to each member of the committee, probably our best-known 
product. 

This chart is published monthly for the North Atlantic, the North 
Pacific, and additionally a somewhat smaller one for a portion of 
the Arctic Ocean. For the southern oceans we find that the informa- 
tion changes so infrequently and with the traffic being so much lower 
we publish that in atlas form. It isan expensive thing. It represents 
the accumulated know-how of 130 years. Hundreds of thousands of 
observations are averaged out on this, much of it supplied through the 
weather service. 

Mr. Miter. Do these show the currents? 

Captain Munson. Some are currents, some are meteorological fac- 
tors, an amazing lot of information. 

On the back you will find the chart of the world currents still of 
vital importance. We acknowledge Lieutenant Maury’s origin on the 
chart. We will not take that off. 

At this time I would like to ask the Director of the Division of 
Oceanography to display some of our standard oceanographic 
publications. 
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STATEMENT OF JOHN LYMAN, DIRECTOR, DIVISION OF OCEANOG- 
RAPHY, U.S. NAVY HYDROGRAPHIC OFFICE 


Mr, Lyman. My name is John Lyman, Director of the Division of 
Oceanography in the Hydrographic Office. 

Captain Munson gave you a brief description of some of the types 
of publications that we produce. 

We have actual samples of them here which I would like to show. 

The first thing you need to do is to get oceanographic data. This 
book [exhibiting H.O. Pub. 607] is an instruction manual of oceano- 
graphic observations. It is a complete cookbook on how to obtain 
all types of oceanographic information, currents, water samples, bot- 
tom samples, and wave observations. 

Then for ships that are not completely fitted for oceanographic 
collections of all kinds but may have a simple instrument like the 
bathythermograph on board, we have pamphlets describing how to 
take bathythermographic observations, for example [exhibiting H.O. 
Pub. 606c |. 

The next step ip the problem is to process the data. Here is a 
publication, Processing Oceanographic Data [exhibiting H.O. Pub. 
614]. This is one of those that is internation: illy accepted as a stand- 
ard treatise on the subject. It has been translated into Spanish and 
it has been circulated by the International Association of Physical 
Oceanography. 

Then once you have the information the next step is to put it into 
useful form. 

Here is an atlas of the polar regions [exhibiting H.O. Pub. 705], 
two sections, Arctic and Antarctic, which display all the known 
oceanographic conditions for the areas. This makes use of such re- 
cent findings as Operation Deep Freeze in which our oceanographers 
have participated, and even some of the early IGY results from the 
Arctic are incorporated in this volume. 

Then we have published a book that is a catalog of all the oceano- 
graphic data available in our punch-card files. C opies of these data 
can be obtained by anybody on a reimbursable basis and this book 
tells the areas in which the information was collected and how much 
is available. 

Then for the forecasting problem, we have reports on forecasting 
Arctic ice, the growth and formation of sea ice. 

We have a treatise on forecasting waves [exhibiting H.O. Pub. 
604]. It is a good sized book. It turns out that forecasting ocean 
waves is a fairly formidable problem and it takes a fat little book 
and a lot. of training to do efficiently. 

This is the book that forms the basis for our prediction system for 
ocean waves that in turn is the foundation for the ship routing. 

Here is another example of information from a specific cruise, the 
report of the oceanographic observations on one of the Deep Freeze 
operations, and then, to show that we do not neglect biology com- 
pletely, here is a report on the growth of barnacles and other fouling 
organisms on steel plates in Norfolk harbor over a period of a year. 

This is : problem of great interest to the Navy from the standpoint 
of what happens to a mine, but. it also has considerable implications 
from the fisheries point of view because it gives an idea of fertility of 
the water at different seasons of the year. 
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This is a quick rundown of what we have. 


I brought with me a list of our publications which I can append 
to the record, and I would be happy to answer any questions on these. 


Mr. Miter. If you will supply that list, we will be very happy 


to have it. 


We will make it a part of the record at this point. 


(The document referred to follows: ) 


Publi- 
pation 
No. 





570 
57 


705 


799B 


799C-E 


799D 


799G 
10057A 
10712A | 


SP-11 


615 
619 


| 
219 | 
238 | 
240 
609 

| 


Oceanographic Publications 


Title of book 


MANUALS 


Application of Wave Forecasts to Marine Navigation. 
Breakers and Surf, Principles in Forecasting. 1944. _____- 
Wind, Sea, and Swell: Theory of Relations for Forecasting 

a Re |: eee eee te : : 
Wind Waves at Sea, Breakers and Surf. (H.B. Rigelow and W. T. Edmonson.) 


(R. W. James.) 


a. a 23 


SO cccaaus 


. Sverdrup and 


1947 


Practical Methods for Observing and Forecasting Oceanwaves by Means of Wave | 


Spectra and Statistics. 
1955. - 


(W. L. Pierson, Jr., G. Neumann, and R. W. James.) 
Techniques for Forecasting Wind Waves and Swell. : 


1951... 


Graphical Construction of Wave Refraction Diagrams. (J. W. Johnson, M. P. 0’, 


Brien, J. D. Isaacs.) 1948 : 
Bathythermograph Observations. 1956. 
Tce Observations. 1956. 
Sea and Swell Observations. 


1954__. 


Instruction Manual for Oceanographic Observations. SD el bere ete 
Processing Oceanographic Data. (E, C. La Fond.) 1951 


ATLASES 


World Atlas of Sea Surface Temperature Charts.—Paperbound copies of monthly 


| 
| 


temperature charts for all oceans showing mean sea surface temperatures over a 


period of 30 years. Size 26 by 38 inches printed on both sides of sheet. 1944 
Currents in the South China, Java, Celebes, and Sulu Seas.—A pamphlet containing 
chartlets showing the relation between currents and winds for every month. 1945_. 
Ocean Currents in the Vicinity of the Japanese Islands and the China Coast.—A 
pamphlet containing chartlets showing the relation between currents and winds 
forevery month. 1945__-_- : a ae Sd ; pane a 
Ice Atlas of the Northern Hemisphere, 1946_--. 


Atlas of Surface Currents, Indian Ocean, Also Shows Sea Surface Temperatures (for- | 


merly H. O. Misc. 10057). 1944. -__-- ae . 

Atlas of Current Charts, Southwestern Pacific Ocean (formerly H. O. Misc. 10058). 
oe ee oe ; aR te - es <e ca Race 

Atlas of Surface Currents, Northwestern Pacific Ocean, Also Shows Sea Surface Tem- 
perature (formerly H. O, Mise, 10058A), 1944. ._. 


Atlas of Surface Currents, Northeast Pacific Ocean, Also Shows Sea Surface Temper- | 


ERTS: i Path cnneds--saess Th%8 ‘ 
Atlas of Surface Currents, North Atlantic Ocean, Also Shows Sea Surface Tempera- 
tures (formerly H. 0. Mise. 19688) Ze a3 Be alee oe i 
Oceanographic Atlas of the Polar Seas, Part I, Antarctica. 1957_.------------ 
Atlas of Sea and Swell Charts, South Atlantic Ocean (formerly H. O. Misc. 10712B). 
‘tas of Sea and Swell Charts, Northwest Pacific Ocean and Southwest Pacific Ocean 
(formerly H. O. Mise. 10712C and portions of H. O, Misc, 10712E). 1948 ; 
Atlas of Sea and Swell Charts, Northeastern Pacific Ocean (formerly H. O. Mise. 
10712D). 1944 a ae 
Atlas of Sea and Swell Charts, Indian Ocean (formerly H. O, Misc. 10712G). 
Atlas of Current Charts, Japanese Theatre of War. 1944___..--_--- 
Atlas of Sea and Swell Charts, North Atlantic Ocean. 1943-- 


1944... 


TABLES 


Tables of Rapid Computation of Density and Electrical Conductivity of Sea Water | 


(formerly H. O. Pub. No. 619). 1956. 


Tables for Sea Water Density. 1952. 


| 





| 
| 
} 
| 
| 
| 
| 
| 


| 
} 
| 


| 
| 
| 
| 


Tables for Rapid Computation of Density and Electrical Conductivity of Sea Water. | 


1956- - - 
MISCELLANEOUS 


Climatology. Asiatic Station, 1941_- 

References on the Physical Oceanography of the Western Pacific Ocean. 
Bibliography on Ice of the Northern Hemisphere, 1945---- 
A Functional Glossary of Ice Terminology. 1952. 


1952... 
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Mr. Miter. I have no further questions. 
Are there any other questions ? 
| Thank you very much, Doctor, and thank you very much, Captain. 
We shall avail ourselves of the opportunity of the nice invitation 
that you extended to visit you when it is mutually convenient. 
The rest of our meeting will be in executive session. 
(Whereupon, at 11:15 a.m., the committee proceeded to other busi- 
ness. ) 
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FRIDAY, APRIL 24, 1959 


Hovuss or REPRESENTATIVES, 
SPECIAL SUBCOMMITTEE ON OCEANOGRAPHY, 
OF THE COMMITTEE ON MrercHant MARINE AND FISHERIES, 
Carderock, Md. 

The subcommittee met at 10:25 a.m., pursuant to recess, in the audi- 
torium, David Taylor Model Basin, Carderock, Md., Hon. George P. 
Miller (chairman of the subcommittee) presiding. 

Present: Representatives Miller, Oliver, and Tollefson. 

Present also: Representatives Casey and Van Pelt. 

Staff member present: John M. Drewry, chief counsel. 

Mr. Mitier. The committee will be in order. 

I want to say on behalf of the committee and the members of the 
full committee who took advantage of your invitation to come out 
here that we are very happy to come out to this great naval installa- 
tion to hold this phase of our hearings on oceanography. 

I am doubly happy to be here to see my good friend, Admiral 
Mumma, in the audience, whom I have just reprimanded for leaving 
the Navy. It is going to be the Navy’s loss. 

I want to recognize the fact that some of the members of the in- 
teragency informal committee on oceanography are here and to tell 
you that we are happy to know that this committee has been created. 
At a later date we expect to call on you. The fact that we have not 
become too well acquainted with you yet is merely because of the 
press of time in the work of both this committee and other commit- 
tees on which the members of this committee have to serve. 

We appreciate the value of the contribution that you will make 
on this all-important subject. 

There is no question but that one of the great problems confront- 
ing us today nationally, economically, is a better, more comprehensive 
knowledge of the sea and that which is beneath the surface of the 
sea. 

The Navy, Coast Guard, the Fish and Wildlife Service have all 
done a great deal of work and are to be congratulated upon the work 
that they have done in this field. We have to coordinate it. We 
have to go further. 

At this time I am sure that I reflect the thinking of the committee 
when I say that we do not know whether it is going to be necessary 
to have additional legislation or not. Maybe we have all the legisla- 
tion that is necessary presently on the statute books. What we are 
going to need is money to implement the very fine programs that have 
ry laid out and that can be done within the framework of present 
aw. 
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I do not know whether my good friend and ex officio member of 
the committee, Mr. Tollefson, has anything to add to what I have 
said. We would be very happy to hear from him. 

Mr. Totierson. Mr. Chairman, thank you very much. 

I had nothing particularly in mind to say except that after six 
terms in Congress, one of the things I have learned is how little I know, 

I am glad to know that there are those agencies of Government that 
do know things and are seeking to find them out. 

I might say that this is my first trip out to the David Taylor 
Model Basin area. I had no idea there was such an establishment here 
as I have seen thus far. That is not surprising. 

Yesterday, Mr. Chairman, I had a meeting with Senator Magnuson 
and members of his committee in room P-—54, in the Capitol, and I 
had to have a guide lead me there because I did not know where it was. 

I am looking forward to the testimony today and look forward to 
seeing as much of your establishment as you have planned for us 
to see. 

Mr. Mruuer. Thank you. 

Admiral Mumma, I understand that you are to be our first witness 
today. Would you care to take over ! 


STATEMENT OF REAR ADM. ALBERT G. MUMMA, USN, CHIEF, 


BUREAU OF SHIPS, DEPARTMENT OF THE NAVY 
Admiral Mumma. If I may defer a moment before testifying in 
the official fashion, I would like to, on behalf of the Bureau of Ships 
and the Navy Department, welcome the committee and its members 
and the guests of the committee here to this Bureau of Ships establish- 
ment. We are exceedingly proud of this establishment and we feel 
very honored that you have seen fit to hold your hearing here because 
I have had the privilege myself of appearing before the Merchant 
Marine and Fisheries Committee in many locations but this is the 
first time at this location. I feel it is the type of inquisitve searching 
for knowledge that has made this committee such a fine committee 
over the years in finding out what is good for the Government in 
this field, and I think the legislation that has resulted has been most 
enlightened, certainly, from the Navy’s point of view, Mr. Chairman. 

I, therefore, thank you for the kind remarks you,made about me 
personally but I would like to return them with interest because of 
my association over the last 4 years with members of the Merchant 
Marine and Fisheries Committee. 

This will be my first and, I think, last appearance before the com- 
mittee this year, and I would like very much to say how much I have 
appreciated and enjoyed the association. 

1 would also like to say just a little about the history of this estab- 
lishment. I know that Captain Wright is going to give you a com- 
plete fill-in but, in view of the fact that I spent about 7 years of my 
technical career in this establishment and its predecessor, I feel that I 
would not be doing justice to some of our predecessors in this field 
if we did not just say a few words about it. 

One of them is, of course, the genius who started the whole 
business, David Watson Taylor, who was then a leutenant, had 
just come from postgraduate education in Europe, and in 1898 was 
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successful in pressing the Congress personally to start authorization 
for construction of an experimental model basin down at the Wash- 
ington Navy Yard. : 

This was a great step forward in fundamental research in this 
country. The Congress showed the wisdom of this course in authoriz- 
ing this establishment at that time to do not only work for the Gov- 
ernment, not only work for the Navy, but also work for any activity, 
any person, subject only to the priorities existent on the military work, 
upon the reimbursement to the Government for the cost of the work so 
that it has also served as a springboard from which research in science 
has penetrated into industry, not only shipbuilding but the industry 
of the whole country. 

This was the Government’s first real scientific laboratory in 1898, so 
that, with the results that started to stem from that laboratory, it was 
not surprising in 1913, when Admiral Taylor became extremely 
interested in the then infant aviation industry which at that time 
consisted of nothing but a few wooden crates flying around the coun- 
try, that he interested himself and built the first real research wind 
tunnel in the country at the old model basin site. At that wind 
tunnel grew up a group of people then called the Advisory Committee 
for Aeronautics and which then became the National Advisory Com- 
mittee for Aeronautics when the Congress recognized the official stat- 
ure of that group and formed this research institution. 

It stemmed from the experimental model basin and Taylor was one 
of the first and charter members of this organization. 

Then following those early years in aviation, of course, came rapidly 
things like the first flying of the Atlantic by the NC-+4. The model 
was tested down in that basin. The wings of the plane were tested 
in that wind tunnel and you find this sort of nascent state of develop- 
ment of research and experimentation in this very complicated field, 
aerodynamics and hydrodynamics going along together. 

This is true today in this establishment. You have the aerodynamics 
in this laboratory and the hydrodynamics in the other laboratories 
and the structural mechanics and the techniques have been added to 
form a scientific whole that. is just testimony to the vision of a man 
hke David Watson Taylor. 

Of course, I know you, Mr. Chairman, are also a member of the new 
Space Committee. 

Mr. Mrurr. Mr. Van Pelt is also a member. 

Admiral Mumma. We find that this again is an outgrowth of the 
work that was done by the NACA that has now become the National 
Aeronautics and Space Administration, so that we have in this field 
gone all the way from fundamental hydrodynamics into space with 
a very directly traceable line of research interest and expansion of 
knowledge with great. vision. The Congress has played a very im- 
portant part in this, and I think it is well that some of us who have 
to do with the research side of the business occasionally pause and 
pay tribute to the Congress in their wisdom in setting up these 
advanced thinking activities so that we can move ahead in these great 
fields. 

Mr. Chairman, with those preliminary remarks which I wanted to 
get into the record before leaving, I would like to proceed to the sub- 
ject at hand with your permission, sir. 
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Mr. Mititer. Thank you very much, Admiral. We appreciate those 
remarks, 

Admiral Mumma. I appreciate this opportunity to outline the rela- 
tionship of oceanographic research to the Bureau of Ships. Admiral 
Hayward and Admiral Bennett have previously outlined the history 
and the scope of the Navy’s program on oceanography. 

The Bureau provides modest direct support to oceanographic re- 
search, as its primary concern is in the application of the results of 
such research. The Bureau is a user-consumer of oceanographic re- 
search. For example, in designing the Oceanographic Research Ship 
(AGS) in the Navy’s fiscal 1960 shipbuilding program, the Bureau 
consulted various interested research organizations and other Govern- 
ment agencies for advice and assistance. However, the Bureau does 
contribute to the oceanographer and oceanographic research in three 
ways: 

(1) By building equipment which is useful in delineating the 
ocean 5 

(2) By assisting in the development of instruments which give 
us the limiting factors controlling design of military equipment 
and weapons which we must build; and 

(3) By providing direct research support in the case of cer- 
tain priority items, such as in ASW warfare where the situation 
demands accelerated effort as at present. 

In providing equipment for delineating the ocean, we have built 
echo-sounding equipments which can probe to all depths of the ocean. 
We have made echo-sounding equipment standard on all Navy ships 
so that, through records submitted to the Hydrographic Office by these 
ships, the picture of the ocean bottom is continually being defined and 
redefined. In addition, through research supported both by the Office 
of Naval Research and the Bureau of Ships, special recording equip- 
ment capable of giving the ocean depth accurately to within 6 feet 
out of 18,000 feet has been designed and built by Bureau of Ships 
research contractors, and has become commercially available for pre- 
cise ocean surveys. 

In instrumentation, Bureau of Ships supported research has pro- 
vided aboard ship precise methods lie determining the salinity of 
seawater. 

I might add there that we also run the complete gamut of instru- 
ments for the determination of salinity of seawater. In the nuclear 
field we go all the way from fractions of a part per million of salinity 
in water all the way up to salinity of seawater which, as you know, 
increases the density of the water by about 214 percent. 

This prevents the necessity of research ships carrying tons of 
water samples back to the laboratory for tedious analysis. This 
instrumentation permits the oceanographer on the ship to determine 
this variable oceanic factor while at sea, and thus to arrange his cruise 
plan accordingly. 

An example of Bureau-supported oceanographic research, which 
was of vital importance to our war effort in World War II, was astudy 
of the fouling of ships’ bottoms by barnacles and other sea life. Re- 
sults of this research are estimated to have reduced the Navy’s total 
fuel costs in the war by about 10 percent by reducing the drag and the 
amount of ships’ power normally needed to compensate for fouling. 
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Of primary importance today, because of the cold war threat and the 
Russian submarine buildup, are our antisubmarine and submarine 
warfare developments. This area of accelerated research has been 
given high priority. Bureau-managed laboratories, such as the U.S. 
Navy Electronics Laboratory, San Diego, Calif.; the U.S. Navy 
Underwater Sound Laboratory, New London, Conn.; and the U.S. 
Navy Mine Defense Laboratory, Panama City, Fla., are actively en- 
gaged in this ASW and mine research which is extremely difficult to 
separate from oceanographic research. 

Oceanographic research has been of great importance in the devel- 
opment of the high-speed characteristics of our nuclear-powered sub- 
marines. In this respect I would like to draw a comparison between 
the development of stratospheric research and the development of 
oceanographic research. In the early 1930’s the Piccard brothers, 
through use of specially designed ballons, began their probe of the 
upper atmosphere. It is truly remarkable that one of these brothers 
has also developed the bathyscaph, now owned by the U.S. Navy, 
which is leading the research in the ocean depths. Thus, the same men 
have provided the means for probing both the stratosphere and the 
ocean depths. Much of the research that has gone into airplane design 
is equally applicable to submarine design. ‘The submarine Albacore 
and the nuclear-powered submarine Skipjack, for instance, both in- 
corporate the airplane-type stick control. 

I just returned from a nearly 24-hour period in Skipjack in oper- 
ations at depth and at full power. I would like to announce to the 
Atomic Energy Committee that we beat their record made durin 
their trip. We went faster again than man has ever gone submerge 
and we were extremely successful in observing the effect. of the re- 
search that has been done not only in hydrodynamics but also in aero- 
dynamics because those models were tested in both air and in water in 
order to insure that the proper relationship of the two media could 
be analyzed in getting the optimum form. 

The Skipjack herself is a practical application of research at a very 
early date of the fundamental things learned from the research ship 
Albacore and, as a result, I think we will find that the pride of our 
Navy in having pioneered in this field only tends to emphasize the 
magnitude of the problem we have in countering such a threat pro- 
viding the Russians ever get to that state of the art themselves so 
that the importance of the oceanographic research that this committee 
is invesigating to the antisubmarine problem is emphasized by the 
very strides that we make on the other hand. 

In fact, it can be said that these new submarines fly through the 
ocean much as planes fly through the atmosphere and this is literally 
true. 

We observed in the proper operation of the sail planes, the proper 
operation of the stern planes, the rudders, and so on, that you must 
operate these ships as a freely moving body in a medium and not as 
asurface ship that is submerged. 

With the recent trips under the Arctic ice pack by the submarines 
Nautilus and Skate, a new and better operational platform for 
oceanographic research has been unveiled. Oceanographers now can 
obtain a great deal of information about the ocean from inside these 
underwater research platforms without leaving the 70-degree comfort 
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of the submarine, and by surfacing through the sea ice, the submarine 
has become completely useful as an oc eanographic research vessel, 
Man can now fly below the weather of the worst sea of all, the Arctic, 
He is definitely on his way into the oceanographic stratosphere. But 
our ship and equipment development can advance no faster than new 
research information can be provided by the oceanographers. In fact, 
it is the experience of the Bureau that pertinent ‘environmental in- 
formation must precede equipment development by 10 to 15 years, 
The shorter this per iod, the better, of course. Oc eanographic research 
is, and will continue to be, of v ital importance to the Navy. 

Captain Wright, commanding officer and Director of the David 
Taylor Model Basin, is prepared to discuss the oper ration o. the 
model basin, as you will see it today, in relation to applied 
oceanography. 

Mr. Miuier. Thank you, Admiral, for that precise and very inter- 
esting statement, and one that will contribute a great deal to our 
work. 

I have had the privilege of spending the night on the Nautilus. J 
hope that with the Skate and Skipjack that she has not become so 
obsolescent already because I still like to brag about the time we 
went down. 

Admiral Mumma. We will get you on Skipjack, Mr. Chairman. 

Mr. Miiuer. I know that people asked me what it was like. I said 
that when we started down it was like going down to make a landing 
in an airplane. I am glad that you confirm my thinking as to the 
way we went down. 

Admiral Mumma. Yes, sir. 

Mr. Miter. Mr. Tollefson. 

Mr. Touierson. I have no questions. 

Mr. Miuier. Mr. Oliver. 

Mr. Ontver. Mr. Chairman. 

I have just one short question that I would like to address to the 
admiral. What you have just stated, Admiral, it seems to me points 
up the need for urgency in this oceanographic research program not 
only of the Navy but ot all other agencies of the Government that are 
interested, and I feel personally that perhaps we are not moving ahead 
with such a sense of urgency under present conditions. That is merely 
a personal opinion. I do not ask you to confirm it. 

I was tremendously interested in what you had to say and I join 
with the chairman in expressing my own personal regrets that we are 
not going to have your services too much longer. T hat is all. 

Admiral Mumma. Thank you, Mr. Oliver. 

Mr. Miuer. Mr. Van Pelt. 

Mr. Van Pett. I have no questions. 

Mr. Miter. Mr. Casey. 

Mr. Casry. I have no questions. 

Mr. Mitier. Mr. Drewry. 

Mr. Drewry. I have no questions. 

Mr. Mitier. Thank you very much, Admiral. 

Captain Wright ? 





sT. 


Ta 


toc 


out 
Na 
Sh 
un 
ser 
ma 


oce 
lab 
to | 
the 
out 


Ove 
cal 
ma 
Da 
ere 
ser 


no’ 
L/] 
Ei; 
ma 
she 


the 
Ql 
an 
wil 


Wi 
be 

Oy 
tio 


bas 
fre 
tre 
an 


ho 
Mc 
on 
on’ 








OCEANOGRAPHY IN THE UNITED STATES 217 


STATEMENT OF CAPT. E. A. WRIGHT, USN, COMMANDING OFFICER 
AND DIRECTOR, DAVID TAYLOR MODEL BASIN, DEPARTMENT 
OF THE NAVY 


Captain Wricur. Mr, Chairman, the entire staff of the David 
Taylor Model Basin joins Admiral Mumma in welcoming you here 
today. M 

The David Taylor Model Basin, as Admiral Mumma has pointed 
out, is under the management control of the Bureau of Ships of the 
Navy Department and the technical control of both the Bureau of 
Ships and the Bureau of Aeronautics. In addition, because of our 
unique facilities, the model basin has a national responsibility and so 
serves all departments of the Government, as well as the merchant 
marine industry and private parties. 

Admiral Mumma has described to you many aspects of applied 
oceanography. ‘The David Taylor Model Basin is one of the Navy 
laboratories making such applications. It will be our pleasure today 
to show you some of this research and development on a tour through 
the David Taylor Model Basin. As a preview of your tour, I shall 
outline briefly some of our work in applied oceanography. 

Laboratory research requires that test conditions be reproducible 
over and over again so that systematic design variations in models 
can be compared quantitatively. This slide [slide 1—full-seale pneu- 
matic wavemaker| shows the large pneumatic wavemaker here at the 
David Taylor Model Basin. Air through the ducts alternately 
creates a pressure and vacuum on the water surface, generating a 
series of parallel-crested waves which move down the model basin. 

Wavemakers of this type will be used in the large seakeeping basin 
now under construction here at Carderock. In this slide [shde 2— 
1/10 scale seakeeping basin | is a 1/10 scale model of the new facility. 
Eight pneumatic wavemakers line one side of the basin, and 13 pneu- 
matic wavemakers the adjacent side. Intersecting wave trains create 
short-crested seas and the waflle pattern shown in the photograph. 

As shown in this model [slide 3—model of seakeeping facilities], 
the seakeeping basin will have over it a bridge, 376 feet long weighing 
230 tons, with a car running on its underside to carry instrumentation 
and personnel. Housed under the same roof will be a circular basin 
with a rotating arm for research on the steering and turning of ships. 

The seakeeping basin [slide 4—construction of seakeeping basin | 
will be larger than a football field, including the end zones, and will 
be covered by a roof with a 374-foot clear span and 700 fect long. 
Over 32,009 cubic yards of concrete are being poured during construe- 
tion. 

The bridge spanning the basin [slide 5—interior of scakeeping 
basin] can be rotated so that ship models can encounter the waves 
from any direction. In one side of the seakeeping basin is a deep 
trench for free-running submarine models, which can be observed 
and photographed through windows in the wall of the basin. 

In collaboration with the Maritime Administration, and in prepara- 
tion for experiments in the new seakeeping basin, the David Taylor 
Model Basin has been conducting comprehensive observations at sea 
on two Liberty ships [slide 6—seakeeping research on Liberty ships], 
one with a lengthened and finer bow. Instrumen’s measure the am- 
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plitudes and accelerations of ship motions in roll, pitch, and heave 
together with the hull strains, under different sea conditions, 

The wave patterns are measured by this shipborne wave recorder 
[slide 7—shipborne wave recorder]. It measures the instantaneous 
height of the water alongside the ship and corrects for ship motions 
by double integration of the acceleration. 

To measure sea conditions clear of the influence of the ship, the 
model basin has developed a cheap expendable wave recorder [slide 
8—splashnik wave recorder]. The vertical motions of the buoy are 
telemetered to the ship by a miniature frequency modulated radio 
transmitter in the buoy. 

Another oceanographic instrument [slide 9—oceanographic survey 
instrument] being developed here is designed to measure very ac- 
curately ocean currents at great depths, both in speed and direction, 
together with the water pressure and temperature. The ability to 
measure water salinity and the speed of sound at various depths down 
to 10,000 feet will next be incorporated. 

This ship model representing the J/ariner class [slide 10—segmented 
Mariner model for hull strains] has been cut into sections and held 
together by a flexure beam along the keel. When the model is tested 
in waves, the bending and shear forces are measured which then indi- 
cate the hull strains to be expected under various sea conditions. 

Full scale measurements of hull strains are made in merchant and 
naval ships at sea, such as in the aircraft carried /’ssex here shown 
in the roaring 40’s [slide 11—U.S.S. /’ssew entering the roaring 40's]. 

Oceanographic research, both basic and applied, creates masses of 
scientific data highly time consuming to analyze. Here in the Ap- 
plied Mathematics Laboratory of the David Taylor Model Basin higth- 
speed general-purpose digital computers |slide 12—high-speed 
computer IBM 704] save thousands of man-years in data reduction. 

Whereas our present computers operate at speeds up to 15,000 multi- 
plications per second, there is being developed by the Bureau of Ships 
for installation at the David Taylor Model Basin this computer [slide 
13—ultra-high-speed computer LARC] which will make 100,000 
multiplications per second. It will open up new frontiers in the 
analysis of ocean wave spectra, the undersea transmission of sound, 
and the behavior of ships and submarines at sea. 

Into such computers can be fed oceanographic observations, both 
surface and subsurface, together with ship information, forming an 
integrated source, fully automated, for sea surveillance [slide 14—op- 
erations research]. This is a part of operations research at the model 
basin. 

The behavior of the sea surface is of direct interest in connection 
with a water proximity vehicle [slide 15—water proximity airborne 
vehicle] being developed by the Aerodynamics Laboratory of the 
David Taylor Model Basin. Under this vehicle an annular air stream 
is produced which greatly augments the lifting power when near the 

rater surface. 

The David Taylor Model Basin coordinates the acoustic measure- 
ments [slide 16—acoustic measurements on ships at sea| on all new 
submarines, such as Skate and Skipjack. The submarine noises as 
transmitted through sea water, against a background of sounds from 
the ocean and marine life, are recorded through hydrophones to a 
listening ship, by shore stations, and by other submarines. 
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The design of submarine hulls to resist sea pressure is evaluated on 
model scale i in test tanks [ slide 17—submarine test tank] such as this 
one. Pressure 1s applied increasingly to the model and strains in the 
structure are measured and recorded until finally the hull collapses. 

In this photograph, a structural model of a deep diving sub- 
marine | slide 18—structural model of deep diving submarine | is being 
readied for test. Compared to the bathyscaph, the submarine is fully 
mobile which has important military and scientific advants aves. 

Oceanographic research is important to understanding the effects 
of underwater explosions. In this photograph Model Basin engineers 
are simulating a mine being fired against a nonmagnetic minesweeper 
[slide 19—underwater explosion against minesweeper |. 

Shock waves from underwater explosions [slide 20—oceanographic 
paths of shock waves] such as nuclear blasts are transmitted directly, 
reflected from the sea surface, reflected from the ocean bottom, and 
transmitted through the bottom. Searching oceanographic research 
is essential to a more complete understanding of these phenomena. 

In addition to direct investigations here at Carderoc k, the David 
Taylor Model Basin supports fundamental programs in ocean- 
ography, such as theoretical methods of describing a seaway at New 
York University, techniques for measuring the directional spectra of 
the sea at Scripps Institute of Oceanogr aphy, measurement of two- 
dimensional spectra of ocean waves at Woods Hole Oceanographic 
Institution. 

At each of the research and development projects which you will 
see on your tour, a model basin scientist or engineer will describe in 
detail the oceanographic aspects. The tour will be ready to start 
upon the direction of the chairman. 

Mr. Mitier. Thank you very much, Captain. We have enjoyed and 
appreciated your discussion. 

For the sake of the record, I would like to ask you: Do you feel that 
there is a real need for the work undertaken by this committee, a 
need to go into the field of oceanography for the purpose of coordinat- 
ing them and familiari izing the Congress with the importance of this 
field ? 

Captain Wrigut. Mr. Chairman, a laboratory such as the David 
Taylor Model Basin literally exists on fundamental research and 
knowledge. It is the application of that knowledge into the design 
process in the Bureau of Ships and the Bureau of Aeronautics and 
the merchant marine that makes possible our developmental work and 
progress here. 

We feel that in oceanographic research in particular the attention 
of the Congress will be a great inspiration to us here in an area which 
is So important in all of our work and in the application of it to the 
future of our technical responsibilities. 

Mr. Mitier. Thank you. 

Mr. Tollefson ? 

Mr. Totxerson. I have no questions. 

Mr. Miuter. Mr. Oliver? 

Mr. Outver. | have no questions? 

Mr. Miuier. Mr. Van Pelt ? 

Mr. Van Perr. I have no questions. 

Mr. Minier. Mr. Casey ? 
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Mr. Casry. I have just one question. Is your work limited to that 
in the nature of hull designs and the nature of things other than the 
ocean minerals and things ¢ of that nature ¢ 

Captain Wrieut. We deal largely with ships, aircraft, and the sea 
as an entity. Therefore it is necessary for us to have the environ- 
mental aspects such as sea configration, pressure, salinity, and all the 
factors including chemical, physical and biological. In that it is in- 
evitable that we are engaged in those supporting fields, and the Chief 
of the Bureau of Ships now provides that approximately one third 
of their overall research effort is re: ue ‘hing down into those supporting 
fundamental fields. As such, sir, it is an integral part of our mission, 


Admiral Mumma. Mr. Chairman, may I elaborate on that point 
just a little ? 


Mr. Miter. Yes, sir. 


Admiral Mumma. I believe it would be wise to say that we do not 
anticipate usurping the prerogatives in other areas in this field par- 
ticularly of minerals and the ocean depths, and so on. 

Anything that we happen to run across in connection with our re- 
search is, of course, immediately available to any other activity of the 
Government or otherwise for exploitation. The classified aspects of 
our own designs, of course, are the only things that we really hang 
on to. 

The fundamental knowledge broad base on which we build is gen- 
erally available to the whole country on a free basis. 

Mr. Mutter. Following Mr. Casey’s statement, you, too, have an 
interest in some of the biology of the sea as it directly affects sounding 
with submarines ? 

Admiral Mumma. We certainly do, Mr. Chairman. 

Mr. Mitier. Unfortunately, you cannot divorce yourself from the 
whole field because, in trying to determine causes for that, it naturally 
means the whole gamut is open to you and you have to go into it. 
Is that correct ? 

You may call upon the Fish and Wildlife Service for technical 
service or advice where you have an ichthyologist or marine biologist 
in it, but nevertheless the door of science beneath the sea is opened 
by everything you are doing. Is that correct ? 

Admiral Mumaa. I would like to answer that by further adding 
to your previous question to Capt: ain Wright, Mr. Chairman. 

Mr. Mituer. I was going to ask that same question of you, Admiral, 
because we want it in this record before you get out of the Navy. 

Admiral Mumma. I would like to say, sir, that I feel that this area 
involves so many agencies and it is so broad in its scope that it is just 
like stratospheric research. We know far less about the bottom of 
the ocean than we do about any other part of the world and, this being 
so, and everyone in the world being interested in it to an increasingly 
greater degree, I think guidance by the Congress will be extremely 
beneficial and it has a ter idency to focus the attention of, say, some 
folks who might not be immediately alert to these problems. 

We have always found that the Congress is surprisingly alert in 
these areas and ready to pick up the new ideas and go ahead into new 
fields as evidenced by the long history of the support of the Congress 
in these researches going back to the earliest days and carrying right 


through with the growth from one to the other aspect that we are now 
experiencing. 
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I think it is extremely timely, Mr. Chairman. 

Mr. Miter. I want to say that we in Congress like to take up unto 
ourselves credit for everything that is done so that we can go out and 
tell our constituents how good we are. Nevertheless, in this particular 
instance, I would be remiss if I did not say that it was this fine Com- 
mittee appointed by the Academy of Sciences headed by Dr. Harrison 
Brown that brought to the attention of Congress the necessity for 
work in this field. 

I want to pay my compliments to Chairman Bonner of the full 
Committee who, when this first report was shown to him, immediately 
grasped its significance and, as a result, this subcommittee was created. 

We hope to work with the Committtee and the thing that I know 
strikes me and I am certain strikes the other members of the sub- 
committee and the members of the committee who have shown an 
interest in this work is that we walked into a room of which we 
thought we knew the dimensions and have found ourselves almost 
lost in a maze of the different facets of the work, the importance of 
each of which cannot be underestimated. 

It is just a little bit confounding but we are going to see it through 
and try to support good people like yourself who have done so much. 

May I say, Captain, after 15 years in Congress and 8 years’ service 
on the Committee on Armed Services where I thought I knew at least 
some of the functions of that great Defense Department that I was 
surprised to learn that you had wind tunnels out here. 

I think inasmuch as time is an element, if there are no questions, 
we will let Captain Wright show us through some of this wonderful 
institution. 

(Whereupon, at 11:10 a.m., the subeommittee proceeded to a tour 
of the facility during which the following statements were presented :) 


ONE-TENTH SCALE MopeL OF TMB SEAKEEPING BASIN EXHIBIT AND 
PRESENTATION 


(By Wilbur Marks) 


The action of waves on ships at sea has always been of concern to the designer, 
the builder, and the operator of ships. The advent of the towing tank, some 80 
years ago, permitted a medium for testing ships before they were built as well as 
comparing the performance of existing ships. Such tests were, at first, made in 
still water; the development of wavemakers increased immeasurably the po- 
tential of the laboratory tank. These artificial waves, however, were consistently 
equal in height and length—not at all like waves in nature, which are irregular in 
all respects as well as variable in direction of travel. In addition, tanks were 
long and narrow so that tests could only be made in head and following seas, 
leaving much information on ship behavior in waves still unknown. 

Present operational requirements of commercial and military ships require 
much more exacting information on existing and new designs. The Bureau of 
Ships recognized this deficiency in tank testing and instructed the Taylor Model 
Basin to build a seakeeping basin that would permit the testing of ships in 
environments that duplicated, as nearly as possible, that which occurs in nature. 
The result is the Taylor Basin Seakeeping Basin which is now under con- 
struction on these grounds and a one-tenth scale model of the same tank which 
will now be demonstrated to you. 

The prototype basin is 240 feet wide by 360 feet long and 20 feet deep, except 
for a 35-foot deep channe!, running the length of the basin, designed for sub- 
marine tests exclusively. Instead of the traditional 1 wavemaker, we have 21—8 
along one side and 13 along an adjacent side. These wavemakers, as you shall 
see, are the essential ingredients in bringing the sea surface into the laboratory, 
in a realistic way. The beaches opposite the two banks of wavemakers prevent 
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the waves from reflecting back into the tank. A rotating bridge spans the basin 
and permits testing of ship models at all relative headings to the waves. 

Whatever success we may enjoy in reproducing the state of the sea in this 
tank will be due to the oceanographers who labored long and painstakingly to 
learn how nature produces waves by wind blowing over the sea surface. 

Consider a stone dropped into still water or a puff of wind on a calm sea sur- 
face. The waves radiate out from this source of energy. Any one of our 21 wave- 
makers, as you see, has the same effect. As the wind blows over a wider areg 
and for a long time. the sea builds and produces the waves you see—some short, 
some long, some hi !:. and some low. Long waves overtake short waves and give 
the surface the appearance of irregularity. In nature, the waves travel in a band 
of directions giving the illusion of short-crestedness; that is, one cannot follow 
along a crest very far before it disappears into a trough. This is accomplished 
in our tank, by providing individual automatic instructions to each wavemaker 
so that it operates independently of its neighbors. Often there is swell from a 
distant storm mixed with locally generated waves. We simulate this by waves 
produced by the other bank of wavemakers. 

It is believed that this tank has the potential to reproduce the characteristics 
of almost any kind of wave conditions observed at sea. As such, it is the only 
one of its kind in the world and there are no precedents for making waves in it 
and no techniques for testing ship models. This tenth-scale model affords 
research and development apportunities that would have cost us as much as 2 
years of experimentation in the prototype, if all such work were to wait until it 
was built and available. 


SrorMs AND Suips, A MUTUAL PROBLEM OF NAVAL ARCHITECTURE 
AND OCEANOGRAPHY 


(By W. E. Cummins) 


Until recently, it was the practice to design ships, both military and commer- 
cial, to conform to certain idealized conditions. Model tests were carried out in 
smooth water, and only rarely were tests performed in waves, completely regular 
and very unrealistic waves. Structural design took into acccunt the fact that 
ships would encounter storms, but this was done by assuming the ship to be 
balanced on a certain hypothetical wave, which might or might not occur in 
service. We must admit that these methods were generally adequate. If they 
had been unsound, we would have experienced many spectacular failures. Neéver- 
theless, in recent years more and more stringent operational requirements are 
being placed on the ships of the Navy as well as on the merchant marine, and 
it has become necessary for proper design to relate the ship to its actual environ- 
ment. For instance, such military operations as searching for enemy sub- 
marines, launching aircraft, or launching missiles are affected very much by the 
state of the sea, and the environment becomes a determining factor in the design 
of the vessel. 

To show you what this environment can be, I would like to project a short 
film strip. It will tell much more effectively than many thousands of words, 
just how violent this environment can be. (There will follow a 38-minute film 
showing a group of United States cruisers riding out a storm off Cape Horn.) 

Mr. Marks has told you how we are attempting to simulate this environment 
in the laboratory. I will very briefly tell you of certain research going on in 
relation to the ships themselves, in which the environment is taken into account. 

As I mentioned earlier, structural design has been based on a highly idealized 
calculation of the forces acting on a ship in relation to a certain wave. Before 
the effect of the true environment can be considered, a better knowledge is re- 
quired of the forces acting on the ship in waves. The model you see here was 
constructed for use in a research program with this as its objective. The vessel 
is of an important commercial type, the Mariner. It has been cut into seven seg- 
ments, and each segment is mounted independently on a central girder, or back- 
bone. The model has been instrumented so that it is possible to determine the 
instantaneous forces acting on each segment as it moves through the waves. It 
is also possible to study vibration induced by the flow around the hull. 

This technique has proved to be extremely valuable, both for research and 
for actual design problems. At the bow you see a pair of horizontal fins. These 
fins are intended to reduce the pitching motions of the vessel, and both model 
and full scale tests prove them to be effective. However, there are certain unde- 
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sirable effects which have been noted, specifically a serious vibration problem. 
This phenomenon can be studied very well by means of this model. 

We also do a large amount of full scale work, in order to determine the actual 
responses of a vessel to the environment in which it is forced to live. For in- 
stance, we are carrying out jointly with the Maritime Administration an exten- 
sive investigation of the motions of commercially operated vessels and the seas 
which they encounter. You see here models of two vessels which were used 
in this program. The first of these is a Liberty Ship, of which there are hun- 
dreds in existence, many of them tied up in mothballs. This vessel has a poor 
reputation for its behavior in a seaway. The Maritime Administration would 
like to make it more attractive to the operators by improving its performance. 
This second model, which is almost identical, is also a Liberty Ship. However 
the bow has been rebuilt, and lengthened about 25 feet. As you can see, the 
change is not great. 

Two winters ago, we carried out trials on these vessels while they were being 
operated by the United States Lines in the North Atlantic service. We partici- 
pated in a number of round trips on both vessels, and accumulated an enormous 
amount of very valuable data. The analysis of this data has not yet been com- 
pleted, but we know that the slight change in ship form improved the behavior 
of the vessel greatly. The average speed of the modified vessel is 1 to 2 knots 
better than that of the unmodified vessel, under all conditions. Under adverse 
storm conditions, the difference is even more spectacular. Under conditions in 
which the original vessel would barely be able to maintain headway, the length- 
ened vessel would be able to maintain steady progress. We are continuing our 
close relations with the Maritime Administration, and in the near future we 
intend to carry out further trials on selected commercial vessels. These studies 
will provide a basis for better design, thus making it possible to move cargoes 
faster and cheaper. 

Finally, I would like to mention a development project which in a sense is 
more or less routine, but which deals with a subject very close to our hearts, 
and which I think will be of very great interest to this committee. We were 
asked to investigate the behavior in waves of an oceanographic research vessel. 
We prepared a technical report in the form of a motion picture, and I would 
like to show you a portion of this film. (The film includes a statement of the 
operational requirements for a vessel designed for oceanographic purposes, and 
a few runs of the model in waves. ) 


ON THE STRENGTH OF SHIPS AT SEA 
(By N. H. Jasper) 


The ship structure, machinery, and shipboard equipment must be designed to 
perform their functions under all sea conditions encountered, particularly in 
very rough seas. 

As illustrations of what can happen if the structural strength is inadequate 
we could recall that (a) the Pittsburgh lost its bow in rough seas, (0) Liberty 
ships have fractured during rough sea conditions, (¢) a number of aircraft 
carriers of the Essex class have suffered major damage to the main hull girder, 
the last example being the buckling of the main deck of Ticonderoga during a 
passage around Cape Horn, (d) numerous instances of local bow damage suf- 
fered in rough seas occur. 

The David Taylor Model Basin has carried out a continuous program to 
evaluate the relative significance of the various sources of stresses, and the 
mechanism by which they may be predicted. As the stresses induced by wave 
action are, very roughly, most severe in heavier seas, particular attention has 
been devoted to tests of ships at sea. 

The ship, though built of steel, is quite flexible and for purposes of visualizing 
the deformation under load may be thought of as made of rubber, fairly stiff 
rubber to be sure. When forces are applied to the ship it tends to vibrate and 
these vibrations set up stresses in the ship structure. When the stresses exceed 
the strength of a structure it may collapse or deform excessively and thus fail to 
serve its purpose. Even if structural failure does not occur the environmental 
ship vibrations may be severe enough to cause maloperation or failure of ship- 
board equipment, such as fire control or navigational equipment. 
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To find out what ships are subjected to under realistic operating conditions we 
have developed simple apparatus for automatic collection of stress and motion 
data on ships at sea. We have found, as a result of these tests, that stresses 
arising from temperature changes in the structure, and stresses associated with 
Slamming of a ship in a seaway can be as important, or more so, than stresses 
associated with buoyancy and weight forces acting on the ship, which are the 
only forces entering into the traditional structural hull design procedure. 

As an illustration of the value of full scale sea tests I will mention the meas- 
urements made by us on the carrier Hssex during a storm passage around Cape 
Horn in 1957. The main purpose of these tests was to explain the extensive 
structural damage suffered by Ticonderoga during a similar passage. The 
tests showed that severe vibratory whipping of the entire ship could be asso- 
ciated with deep immersion of the bow in an oncoming wave. The resultant 
vibratory stresses were several times as large as the ordinary slowly varying 
wave-induced stresses. We thus have here a mechanism of loading and stregs- 
ing which undoubtedly caused the damage of Ticonderoga, and which should 
be taken into account in ship design. It is very likely that this phenomenon 
(slamming) is a prime factor limiting the speed capabilities of ships in rough 
seas. 

Ship type developments are underway for very high speed ships; here we will 
be faced with problems of devising structures to withstand the severe water 
impact loads expected in rough seas as well as hydrostructural problems not 
experienced in the past. 

Technological improvements, especially the advent of nuclear power, will per- 
mit high sustained ship speeds, provided that the structural strength of the ship 
is adequate to withstand the loads imposed by the sea. I am sorry to say that 
lack of adequate structural strength does limit the operational speed capabilities 
of a surface vessel in rough seas. Submarines do not have this limitation. 
Consequently, the ability of a surface vessel to maintain sustained high speed 
in order to keep up with the enemy submarines is of prime importance in 


antisubmarine warfare. Other reasons for requiring sustained sea speed can, 


easily be developed. 

To make reasonably valid predictions of strength requirements requires a 
fair estimate of the wave conditions expected by ships in service and the rela- 
tive exposure of ships to these conditions. With the wave conditions specified 
it may be possible to develop model test procedures and analytical means for 
estimating the structural strength requirements together with the vibratory 
conditions to be expected on shipboard. 





THE SIGNIFICANCE OF OCEANOGRAPHY TO THE UNDERWATER ACOUSTICS PROGRAM 
AT THE Davip TAYtor Mopet BASIN 


(By Mark Harrison, Ph. D.) 


In order to properly depict the significance and relevance of oceanographic 
studies to the underwater acoustics program at the David Taylor Model Basin, 
it is desirable to give a brief sketch of what we do. 

The underwater acoustics program at the David Taylor Model Basin is prin- 
cipally concerned with noise generated by submarines and surface ships. We 
are interested in two aspects of this noise. One aspect is the noise which is 
propagated through the ocean to large distances and which can be detected 
by enemy ships. The other aspect of this noise is that it interferes with the 
operation of the ship’s own sonar and thereby inhibits the ship’s offensive 
-apabilities. 

In the prosecution of this program we encounter many problems that have 
oceanographic aspects. By and large, however, we are a consumer of the infor- 
mation that comes from our oceanographic institutions rather than a creator 
of such information. For example, in measuring the noise propagated away 
from our ships, it is necessary to use data on the thermal structure and the 
bottom topography of the ocean. To a large extent such data is fairly well 
known though there still exists many large gaps in existing knowledge. Spe- 
cifically, we need much better data on the small inhomogenities that scatter 
sound. These small inhomogenities are local temperature fluctnuations, marine 
life, and local currents. 
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In other cases, however, the oceanographic aspects of our problem are quite 
novel and we are accordingly in a position to see the need for oceanographic 
data that is incomplete. This can be illustrated by one of our current projects. 

We are engaged in choosing a site for what is called a sound range. This is 
to be a facility for measuring ship noise. The facility consists of a number of 
moored and anchored hydrophones along a course followed by the ship whose 
noise is being measured. The site chosen for this facility must meet certain 
oceanographic requirements. It must be quiet. That is to say there should 
be a minimum of ship traffic, the sea state should be low, there should exist a 
minimum of noisy marine life such as snapping shrimp and croakers, the micro- 
scopic marine life should not fluctuate, and we do not want our otherwise wel- 
come friend the playful porpoise and his ilk. 

Of course, we have other requirements besides quietness. We are interested 
in the currents that cause our hydrophones to drift and thus make uncertainties 
in the range with resultant errors in the measurement of the ship’s noise. We 
are interested in the thermal structure of our site and its daily and seasonal 
variations, the bottom topography and its constitution, and many other properties 
of the ocean. 

Some of the properties of the ocean in which we are interested are, of course, 
rather peculiar to the science of underwater sound. For instance, we are very 
much interested in scatters of sound. These scatters may be small bubbles that 
exist in the surface layer or they may be small marine life. Their effect is to 
seatter the ships radiated sound into the sonar system and thereby increase 
the background noise. 

We understand that some research is in progress at our oceanographic institu- 
tions on this small marine life that scatters sound. Our interest in this aspect 
of the ocean is somewhat specialized and no doubt there are greater needs 
than our own for this fundamental data. Yet, there is pointed up here again 
the familiar fact that fundamental data can be used for a wide diversity of 
purpose. 


TAYLOR Movet Basin DISPOSABLE WAVE Buoy (SPLASHNIK) 
(By Wilbur Marks) 


You have heard that we sometimes are compelled to develop our own instru- 
mentation, in order to force the sea to give up some of its secrets. This is espe- 
cially true in dealing with the sea surface. Strangely enough there have been 
more different wave measuring instruments developed than have been devised 
for measurement of any other oceanographic parameter. The reason for such 
a wide variety of instruments, all designed to measure waves, relates almost 
entirely to the circumstances governing the experiment. In our case, we 
wanted an instrument that would be easy to handle, would permit the ship to 
go on about its business, would send information on the state of the sea back to 
the ship, and would be cheap enough to eliminate the effort and cost (especially 
to merchant ships) of seeking it out and retrieving it, after the experiment was 
over. 

No existing instrument met all these requirements so we designed and built 
the TMB Disposable Wave Buoy ourselves. As you can see, from its size and 
shape, it is easily launched from the deck of a ship. Its development at the 
time of the launching of the Russian Sputnik led to its nickname of Splashnik, 
the seagoing satellite. Once it is afloat it bobs up and down like a particle of 
water, responding to the motion of the waves. As the ship starts its experi- 
ment, the vertical motions experienced by the buoy are telemetered to the ship 
via a miniature FM radio transmitter in the buoy. This information is returned 
to the TMB analysis center where it is converted into a quantitative description 
of the state of the sea. No matter how violent the sea, Splashnik is quite at home 
in its environment. Its range is estimated at 11 nautical miles and 8 hours of 
life. The cost per instrument is now $125 and expected to go still lower as com- 
ponents are simplified. This nominal cost permits it to be considered expend- 
able compared with the cost of locating and retrieving it. 

Our success with Splashnik has generated interest in oceanographic circles. 
The U.S. Navy Hydrographic Office has expressed a desire for some Splashniks 
to be used in a particular wave survey problem. The Dutch Government work- 








226 


OCEANOGRAPHY IN THE UNITED STATES 


ing from a set of our wiring diagrams, developed a wave buoy almost identica] 
with ours, which is now in operation. 

We are satisfied that our instrument is not only useful for our problems but 
has some appeal as a standard oceanographic instrument. 


OcEANOGRAPHIC SURVEY INSTRUMENT 
(By J. J. Nelligan) 


Considerable interest has been shown in an underseas weapon evaluation 
activity by the Office of Naval Research, the Bureau of Ships, and the Bureay 
of Ordnance. The possibility of combining a system of hydrophones and an air- 
tracking network that could be used for weapon evaluation as well as acoustic 
evaluation of ships and submarines holds great potential. Since the oceano- 
graphic information necessary to design and install such a range is not available, 
it was necessary to design and construct a device for this specific purpose. 

On oceanographic survey instrument is being developed to provide a means of 
measuring ocean currents at great depths. Ultimately, it is expected that the 
instrument will measure the speed (from 0.1 to 5.0 knots) and direction of eur- 
rents, water temperature, pressure, degree of salinity, and the speed of sound 
at various depths down to 10,000 feet below the surface. 

This first protoype is being instrumented to measure only current speed and 
direction, water pressure, and temperature. Now in the development and test 
stage are two methods of measuring current speed; A strain-gaged cantilever 
flexure, sensitive to the drag force produced by flow past a flat plate, and an 
a.c. powered magnetic log which utilizes the electrical conducting properties of 
water. The flexure system has been tested in the basin and appears to have 
the necessary sensitivity at very low speeds. The speed-sensing devices are 
mounted in the free flooding nose section of the model. The construction of a 
magnetic compass to provide measurement of current direction is nearing 
completion. ) 

The various measurements are transmitted to the receiving station on the 
surface through a single conductor cable on a cyclic basis by means of telemeter- 
ing circuitry housed in the cylindrical pressure vessel. The original circuitry 
incorporated in the model and tested at sea last November has been simplified in 
design, and the revised design is now under construction. It is expected to be 
ready for basin tests by May 1. 

Calibration of the instrument will be completed in the DTMB deep water 
basin in May prior to sea trials in the Tongue of the Ocean, Bahamas, in June. 


THE ROLE OF THE APPLIED MATHEMATICS LABORATORY 
IN THE SOLUTION OF OCEANOGRAPHIC PROBLEMS 


(By J. W. Wrench, Jr.) 


Two basic problems have confronted oceanographers as their research has 
broadened its scope through the use of far-ranging research vessels and ingenious 
instruments for extracting information from the sea, in fulfilling the need and 
desire to know more of the physics, chemistry, and biology of the oceans. The 
first of these problems is simply how to reduce huge volumes of oceanographic 
survey data and to present the results in a form that can be made generally 
available to scientists who require certain information on the structure and 
behavior of the oceans. The second problem involves the performance of thou- 
sands and even millions of arithmetical operations on a set of oceanographic 
data in order to extract therefrom information about the sea. It is easy to see 
that oceanographic research would soon bog down if high speed computational 
facilities were not available for these mammoth tasks. 

The Applied Mathematics Laboratory of the David Taylor Model Basin is 
equipped for the handling of just such problems. At present our basic facilities 
include a Univac and an IBM 704, which is seven times faster than Univac. in the 
solution of such problems. Preparations are being made for installation of a 
LARC, which is faster yet. Such machines are capable of handling the type 
and volume of data collected by oceanographers. 
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Certain problems submitted to the Applied Mathematics Laboratory by the 
Bureau of Ships, the David Taylor Model Basin and some of its private con- 
tractors are purely oceanographic, and illustrate the points just mentioned. One 
such problem is to define the wave conditions in the vicinity of a ship that is 
undergoing extensive structural and seaworthiness tests in order to relate ship 
pehavior to the state of the sea. Such wave data sent to the Applied Mathematics 
Laboratory are subjected to hundreds of thousands of calculations before the 
resultant numbers will define that particular state of sea. Since this problem 
was submitted several years ago, a total of 902 cases have been handled. Several 
minutes are required for the computer to perform the arithmetical operations 
in the solution of one case. If all 902 cases were run consecutively, perhaps 5 
weeks would be involved. The computation of one case, by hand, on a desk 
calculator, took 2 months for one man to complete. If one man worked on all 
902 cases, about 150 years would elapse before the work was completed. For a 
crude comparison, then, 5 weeks of computer time is equivalent of 150 man- 
years, in the solution of typical oceanographic problems. The greater speed 
of LARC should appreciably decrease the requisite computer time, when that 
machine becomes available in about a year. Another problem of oceanographic 
origin involves the theory of sound propagation in surface sound channels. 
Sound wave potentials were calculated on Univac for a wide range of acoustic 
frequencies, depths, and horizontal distances. The purpose of this work was to 
verify new theory on sound-channel propagation. 

Model basin experiments in producing irregular seas in its towing tanks center 
about the ability to reproduce in the laboratory phenomena occurring at sea. 
It is necessary, then, to compare model tank waves with real waves. Wave 
measurements made in the basin are analyzed by the IBM 704, and the results 
are used to verify or to modify techniques for artificial wave generation. 

The behavior of sound at all depths in the ocean depends on the physical struc- 
ture of the water; in particular, its changing temperature characteristics. Sound 
transmission through a warm water mass and a cold water mass successively 
may be further complicated by internal waves at the boundary. In order to 
investigate the behavior of sound under such conditions, a set of three simul- 
taneous differential equations, of a highly complex nature, have been developed. 
In order to solve them, the computer numerically traces an acoustic ray through 
such an Ocean system. This is accomplished for rays of many different frequen- 
cies until a complete description of sound transmission under such conditions is 
evolved. 

The problems discussed here relate to the oceanographic aspects of Navy work. 
It is not necessary to stop there. The continually increasing capabilities of mod- 
ern electronic digital computers are of such magnitude as to permit the predic- 
tion that collection of oceanographic data, no matter how great, will not exceed 
the ability of such calculating machines to process it. 


THE INTERRELATION OF OCEANOGRAPHY AND SUBMARINE OPERATION 
(By E. E. Johnson) 


As demonstrated by the sustained submergence of Seawolf, the modern sub- 
marine is no longer tied to the surface or near surface for operations as were the 
air-breathing submersibles of the prenuclear era. Indeed, the flexibility and 
mobility of nuclear-powered submarines is virtually unbounded—except for the 
lack of oceanographic information to guide their operations—and the ability 
to provide structural integrity at greater depths. 

Because the lead time between research and reality of a machine as compli- 
cated as a submarine is long, the Structural Mechanics Laboratory of the model 
b»sin is now engaged in research to provide the basis for the structural design 
of submarines capable of descending to depths several times deeper than current 
submarines can. These ships will be capable. of collecting oceanographic data 
during their normal operations just as every existing naval ship now does. 
Naval ships today collect and forward to the Hydrographic Office information 
as to depth, temperature, currents, salinity, and general weather for each ocean 
passage. Nautilus and Skate have expanded this function during their trans- 
polar expeditions. The circle is endless: As more is learned, new developments 
are required. 
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The structural research is being conducted on a series of small machined 
models one of which is here in the laboratory being instrumented with wire- 
resistance strain gages. After instrumentation, it will be inserted in a tank ang 
the oceanographic environment which is significant for the structure, pressure, 
will be exerted on it to the point of collapse. During the application of the 
pressure, readings will be taken from each of these gages to determine structural 
behavior and correlation with theoretical predictions. The mode of failure wil] 
also be observed so that the structural behavior may be compared with the ap- 
propriate theories for collapse which are concurrently being developed at the 
model basin. 

Structural adequacy is of primary concern to the Bureau of Ships which has 
the responsibility for design of such vehicles and to the David Taylor Mode} 
3asin which has the responsibility for conducting research on which such de- 
signs can be based and of later validating the adequacy of the structural design 
by model testing. Oceanographic information is an integral part of the chain 
that links research to operations. 

No operator will invest time, money, resources, and manpower into a venture 
unless the advantages are clear. So it is with submarines. The flexibility and 
mobility offered by greater operating depths can become advantages when the 
characteristics of these depths (oceanography) are known and the wherewithal 
for attaining them (structural research and design) are also known. 

But here the two fields coalesce. There can be no real oceanographic research 
at great depths without a vehicle capable of reaching and staying at them safely. 
Fortunately, with the availability of the bathyscaphe, much information can be 
obtained to delineate clearly the characteristics of great depths, so that modes 
of operations can be developed to exploit these advantages. Then—and only 
then—will deep-diving submarines be necessities, not interesting toys. And when 
that time comes, the deep-diving submarines will be wanted overnight. 
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MONDAY, JUNE 1, 1959 


House or RepresENTATIVES, 
SPECIAL SUBCOMMITTEE ON OCEANOGRAPHY 
OF THE COMMITTEE ON MercHant MARINE AND F'IsHERIEs, 
Boston, Mass. 

The subcommittee met, at 11:25 a.m., pursuant to notice, in room 
406, State House, Boston, Mass., Hon. George P. Miller (chairman of 
the subcommittee) presiding. 

Present: Representatives Miller (chairman), Oliver, and Flynn. 

Also present: John M. Drewry, Esq., chief counsel, Congressman 
Hastings Keith, Ninth Congressional District, Massachusetts, and Wil- 
liam J. Donahue, national representative, American Federation of 
Government Employees (AFL-CIO) 

Chairman Mitier. The meeting will please come to order. 

This is a subcommittee of the House of Representatives Commit- 
tee on Merchant Marine and Fisheries, which has been especially 
charged with the study of oceanogr aphy. A part of that study em- 
braces the work pertaining to biology at sea and the work of the 
fishing industry. 

We have had rather extensive h 2arings on many phases of this work 
in Washington. The committee was appointed as the result of a 
comprehensive study made by a committee of the National Academy 
of Sciences, headed by Dr. Harrison Brown, of the California Insti- 
tute of Technology, an outstanding authority in his field. Incidental 
to this work is the jurisdiction which we exercise over the Fish and 
Wildlife Service authorities to reactivate the research vessel A/batross 
IT. 

The report of the committee was transmitted to the Congress. The 
Speaker of the House of Representatives referred it to the Merchant 
Marine and Fisheries Committee, where it was in turn given to this 
special subcommittee. 

Mr. John McCormack, majority leader of the House of Represen- 
tatives is extremely interested in the subject as is Mr. Keith, sitting 
on my far left, who represents the Ninth Congressional District of 
Massachusetts and is very much concerned, not only with this particu- 
lar phase of it, but as an old naval man is very much interested in the 
subject of oceanography. 

On my right is Mr. Oliver, from your great sister State of Maine. 
This is Mr. James C. Oliver. 

Further over on my right is Mr. Flynn, Gerald T. Flynn, who comes 
from the middle section of the country, the north central section of 
the country, the great State of Michigan. 

Congressman Frynn. I am sorry, Mr. Chairman, that is the State 
of Wisconsin. 
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Chairman Miter. Oh, I am sorry, he comes from the great State 
of Wisconsin. 

On my immediate left is Mr. Drewry, who is the counsel for the 
Committee on Merchant Marine and Fisheries, and he works with 
our subcommittee. 

I am George Miller, Congressman from California. 

Unfortunately we were somewhat delayed in getting here so our 
time has to be somewhat curtailed. So I am going to ask you gentle- 
men who appear before the committee to be as brief as possible: we 
want to hear all of you. Cumulative evidence is not something we 
need. We have heard the stories of the Albatross. We want your 
opinions. We have heard the charges and countercharges that go into 
it. We did come here, however, to hear you gentlemen and give you a 
chance to register your opinions. Mr. William Donahue, national 
representative of the American Federation of Government Employees, 
is here, and I am going to ask him to assist us. I understand Miss 
Leonard is going to make the opening statement. 

Mr. Donanvr. That is right, Mr. Chairman, our first witness will 


be Miss Leonard. 


TESTIMONY OF MISS ELIZABETH B. LEONARD, SECRETARY-TREAS- 
URER, LOCAL NO. 1729, AMERICAN FEDERATION OF GOVERN- 
MENT EMPLOYEES, AFFILIATED WITH THE A.F.L.-C.I.0. 


Mrs. Lronarp. My name is Elizabeth B. Leonard. I am secretary; 
treasurer of Local No. 1729, American Federation of Government Em- 
pores, affiliated with the AFL-CIO. My official position is 

ibrarian at the Woods Hole Laboratory. 

At this time, the lodge would say “thank you” to this subcommit- 
tee for granting us this opportunity to be heard. 

Mr. Ross Letiler, Assistant Secretary of the Interior, Fish and Wild- 
life Service, in a letter dated February 18 and addressed to the See- 
retary of this lodge, stated, and I quote: 

In the future we plan to make greater use of the Delaware and of charter 
vessels to provide for research purposes. While there will be some loss of sea 
time, essential parts of the biological program will be accomplished. 

The Albatross III is an old ship. Maintenance and operating costs are very 
high and have reached the point where her continued operation gives too little 
return per research dollar expended. Thus we believe it best to deactivate and 
sell her. Our action is based upon the needs for both economy and efficiency. 


In a letter to Senator Magnuson, chairman of the appropriate com- 
mittee in the Senate, and dated March 5, Mr. Leffler stated, and I 
quote: 

Starting this year it became evident that the Bureau of Commercial Fisher- 
ies could not longer finance two offshore research ships in the New England area. 
After careful consideration a decision was reached to deactivate the Albatross 
III. She is an old ship, built in 1926, and is costly to operate. In fact, higher 
than normal maintenance costs for the Albatross III were one of the major con- 
tributing factors to the continual budget shortage. 


The operating budget of the Albatross /// for fiscal 1960, is $182,000 
for 180 days at sea, giving a per diem cost of $1,000. 

In fiscal 1960, the Woods Hole Laboratory will apparently have 
to contribute considerably toward the operating budget of the Dela- 
ware. The Delaware is not equipped to do research that the Alba- 
tross is equipped to do. 
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In response to these statements, we would like to pose the fol- 
lowing salient points on the Albatross IZ deactivation. 

(1) On whose authority was the Albatross adjudged unseaworthy ? 

(2) Is fishery research essential ? 

(3) Why do away with a research tool ? 

(4) We feel deactivation of the Albatross was unjustified for rea- 
sons of economy. 

(5) Why isa price put on research ¢ 

(6) How much money is being saved by the deactivation of the 
Albatross? 

(7) If economy should prevail, why keep the Delaware and deacti- 
vate the only fully rigged oceangoing fishery research vessel on the 
east. coast ¢ 

We stand ready to answer your questions, and await your pleas- 
ure. 

Chairman Miter. I want to congratulate you on a very fine state- 
ment. Of course we are here to try to solve the very questions you 
ask in your statement. We are not in a position at this time to answer 
them. Mr. Oliver I think hasa question. 

Mr. Ottver. In the interests of brevity, Mr. Chairman, I would 
like to withhold questions. But I would like to supplement what 
you have said regarding these questions, that they were raised by 
Congressman McCormack. I would also like to say he has had a 
very intense interest in the Albatross and I think his feeling is more 
like mine, that the reactivation of the Albatross is more an admin- 
istrative decision. I am sure he feels as I do, and I want you to 
know it. 

Mr. Drewry. Just one question. How many people were put out 
of a job when the Albatross was deactivated ? 

Miss Lronarp. Seventeen. 

Mr. Drewry. Seventeen crew members? 

Miss Leonarp. Yes, sir. 

Mr. Drewry. They were all crew members, rather than scientists ? 

Miss Lronarp. That is right, they were just the crew members of 
the Albatross. 

Mr. Drewry. What is their present state of employment? 

Miss Lronarp. I understand some of them have jobs on fishing ves- 
sels out of Boston, but I have no really definite information. 

Chairman Minter. Thank you very much. 

Mr. Donanvur. Mr. Chairman, we would like to present Dr. Licht- 
man, a representative of the Governor’s office, who has a statement to 
make on behalf of the Governor. 


TESTIMONY OF DR. MARTIN LICHTMAN, RESEARCH DIRECTOR, 
FROM THE OFFICE OF GOVERNOR FURCOLO 


Dr. Licutman. Mr. Chairman and Congressmen, I am Dr. Martin 
Lichtman, research director from the office of the Governor. I have 
a statement which I had prepared and would like to present on behalf 
of Governor Furcolo on the matter of the deactivation of the 
Albatross. 

The Commonwealth of Massachusetts is deeply disturbed by the 
present deactivation of the A/batross IJ7. The importance of giving 
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every aid to the commercial fishermen of New England, at least, can- 
not be overemphasized. We are faced with serious competition by 
for eign vessels, whose efficiency and new construc tion give our vessels 
serious competition. We can only by vigorous researc h and dev elop- 
ment work hope to overcome some of these disadvantages. 

The decision to deactivate the only vessel equipped for such research 
will seriously impede our program. The draft study would indicate 
the loss of this vessel will indeed curtail this activity. The statement 
that the Delaware, plus hired commercial vessels, w ill make up for the 
loss of the Albatross is hedged by many qualifications. 

The testimony offered your honorable subcommittee is that the A]. 
batross is too costly to operate. Even if one grants that an efficient 
research operation might be carried on by a new ‘vessel, it would appear 
until such a vessel i is available the services of the Albatross are v itally 
needed. Here is a craft which, on the basis of all the evidence pre- 
sented to your honorable subcommittee, is better equipped than any 
of the other vessels available. It had a trained and efficient crew. 
The loss of that crew cannot easily be replaced. 

According to the evidence of the commercial fisheries, the state- 
ment that the operating costs of the Albatross are unduly high is un- 
certain. How can you determine that research is carried on at a 
deficit? Funds to operate the Albatross are available, and we urge the 
committee, therefore, to give consideration to the continued use of this 
vessel, 

I would like to add before I stop that I endorse completely the 
statement that Congressman McCormack is vitally concerned with 
this project. He has been in frequent touch with the Governor’s office 
and urges the continued operation of this vessel. Senators Kennedy 
and Saltonstall are also continually interested in this problem. 

Chairman Miter. I think there is no doubt that Congressman Me- 
Cormack is deeply concerned and the Senators from Massachusetts as 
well. They have been in touch with us on this matter. Thank you 
very much. 

Mr. Drewry. I have no questions. 

Thank you very much, Dr. Lichtman. 

Mr. Donanve. The next witness we would like to present is Capt. 
Emerson Hiller, who was master of the A/batross at the time of her 
deactivation. 

Chairman Minter. Thank you very much, Mr. Donahue. Will you 
give your name, Captain Hiller? 


TESTIMONY OF CAPT. EMERSON H. HILLER, OF FAIRHAVEN, MASS. 


Captain Hitter. My name is Emerson H. Hiller. I live at Fair- 
haven, Mass., which is the center of the fishing fleet which works out 
of New Bedford and Fairhaven. 

I haven’t come with any prepared statement, but I have more ques- 
tions to which I would like some answers. 

The information which we gleaned was put into a memo which was 
sent down to Washington, and I am quite certain you gentlemen have 
received a copy of this report. This is a letter dated March 9, 1959; 
subject, “The Report on Deactivation of Albatross 1/1,” submitted by 
U.S. Fish and Wildlife Service, dated February 25, 1959. It was 
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concerned with Mr. McKernan’s report to Senator Saltonstall’s state- 
ment allegedly giving the reasons for the deactivation of the ship. 

Chairman Mirier. I don’t know that we have a copy of that. 
Would you make sure we have a copy of it? 

Captain Hitier. I havea copy here. 

Chairman Mitier. Who was it addressed to? 

Captain Hitier. It went to Mr. John McCart, legislative director, 
American Federation of Government Employees, and I think a copy 
was sent to you. 

Chairman Minter. Will you see that we get a copy of it, or will you 
summarize it for us / 

Captain Hitter. There is too much in it to summarize. It was in 
answer to the report made to explain the reasons for the deactivation 
of the ship. To a layman that was a full and complete answer, but 
to those of us who worked on the ship and men in the fishing industry, 
there were statements which were not true inserted. They were on the 
cost of operating the Albatross, the increased cost of operating the 
ship and questions of the seaworthiness of the vessel. 

I have written letters, and many other people from allied industries 
have written letters to Senators and Representatives. All the replies 
are in the same category, they can’t understand it, and there are no 
reasons given to show why the ship was laid up. They were told it 
was due to lack of funds. I know from my own experience the Woods 
Hole operation has always been short of funds. We have had advice 
from Washington that there is money available. That may or may 
not be true. 

I have heard also because of conditions on the ship, the ship became 
unionized, and that was one of the reasons why the ship was laid up. 
I know from working with the management in Woods Hole they have 
been disturbed by reason of the fact the union got on the ship. I was 
briefed before I went on the ship that the union had moved in, caus- 
ing management some concern; they were asking for exorbitant wages, 
and there were a lot of hard feelings. I felt duri ing the year I was on 
the ship it was my job to act as an impartial liaison between the 
employer and employee because there were feelings between the crew 
and the management. 

When we took scientists out on the ship there was also bad feeling 
between the scientists and management. This surprised me very 
much because the people I did business with at Woods Hole were very 
nice, but I understood from the crew, who had been on the ship longer 
than I, and the scientists, there was considerable discontent. I did 
feel during the time I was on the ship that they went along as well as 
could be expected. The men on the ship were excellent fishermen, and 
as such excellent fishermen you don’t find other qualifies ations. They 
had always done their work this way, and they didn’t want to do it the 
other way. This was a research boat, and there is quite a bit of differ- 
ence between the way you do things on a research vessel and a fishing 
boat. 
I realized they were excellent fishermen who knew more about the 
job than I did, and I felt toward the end of the vear that they were 
coming around to the view of operating the ship different from a fish- 
ing vessel. I was encouraged. 

Another thing I didn’t understand was the abr uptness with which 
the ship was laid up. The men were given a pay raise in one breath 
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and in the next breath they were told the ship was to be laid up. The 
very next day we were given a communication from the National 
Academy of Sciences, telling us how backward the United States was 
in ocean research, how far behind other countries we were in the 
United States, but we were not told why the ship was laid up. 

Chairman Mier. I don’t know, captain, if we can give you that 
answer until we have all the data before us. 

Captain Hitter. I wrote to Rear Admiral Momsen, who is retired 
from the Navy. He is very much interested in oceanography and 
ocean research. His answer was that laying up the ship was wrong, 
and he could not see any justification for it. Thas has been the voice 
of everyone I have talked to. I don’t see any reason for it and have 
never heard any answer to it. 

I am wondering if this committee is the ultimate one to make any 
decision on it. 

Chairman Miner. We have jurisdiction on legislative matters so 
far as they pertain to the work of the Fish and Wildlife Service. 
There are other committees which handle the finances for this agency. 
I do not know if this committee is in a position to say to the Fish and 
Wildlife Service that we are a court of appeals and we can override 
one of their administrative decisions. Of course, I don’t need to tell 
you that decision is an administrative matter. 

Captain Hiuier. Yes. 

Chairman Miuuer. If they have the money which has been directly 
appropriated for the Service it should be used for the Service. Of 
course, we are trying to determine on our own, just what the facts 
are, and out of these facts make some representation to them, to the 
Fish and Wildlife Service. I don’t think I can say if the Fish and 
Wildlife Service can justify its decision, but I don’t think they will 
disregard any recommendations we might make after weighing all the 
facts. 

Captain Hitter. There has been some talk about a new ship, but 
I can’t see that a new ship will solve any of the problems or the rea- 
sons given for taking this one out of service. I don’t think the rea- 
sons given, that she is unseaworthy, the unseaworthiness of the ship, 
or the crew, I don’t think they will solve the problems. I think they 
will be increased, because in breaking in a new ship there are several 
years before you get the ship the way you want it. There will be 
several years lost before you get a new ship where you have the 
Albatross. 

The reasons given for the wage increase, as I understand it, and it 
was a surprise to the members of the crew, a surprise to them as it was 
to me. I understood the Wages Reviewing Board would make the 
annual survey and possibly this year there would be a little decrease, 
but all of a sudden there was a substantial increase. 

We can, of course, all use the money, we need it, but it hasn’t helped 
anybody yet. 

Chairman Mitier. Your statement that labor trouble contributed 
to the laying up of the ship is new to us. That is entirely new to us. 

Captain Hitter. I have also some of the correspondence on it. I 
think some of the difficulties attributable to the fact that the union 
moved in is correct. I have seen letters, I cannot quote them, but I 
have seen letters from some higher-ups in. the Bureau of Commercial 





th 


of 
de 


co 


pa 


me 


W 


M 
ge 


me 
co 


al 


M 
hi 
ou 


fa 


cH 


ve 
ve 
SO) 








OCEANOGRAPHY IN THE UNITED STATES 935 


Fisheries that the union was in now and there would be trouble with 
them. ‘There is always apt to be a few radical men on the ship to keep 
things stirred up, but this was an opportunity to the Service to set 
up standards that would be fair and just. But that isn’t what hap- 
pened. From my own experience it did work out nicely. But one of 
the reasons I liked it, I can see a smooth operation could be conducted 
if there was a man in charge of the ship who had a background in 
ships and fishing, and could correlate the operation of the two vessels. 

Chairman Minter. The Fish and Wildlife Service is operating 
other vessels, of course. 

Captain Hiuuer. Yes. 

Chairman Mier. I wonder if you can identify this as a copy of 
the letter you wrote for us [ indicating document] ? 

Captain Hitier. Yes. 

Chairman Minter. I think you can say that is your signature? 

Captain Hitier. Yes. 

Chairman Miter. Give it to the reporter and he will make it part 
of the record. 

Captain Hitier. There seems to be one supplement missing. I 
don’t have one here. Oh, yes, it is in here. It is a comparison, a 
comparison of the costs of operating the two vessels. 

Chairman Mitier. Will you attach that to the evidence for us? 

Captain Hitter. There is also another letter here. 

Chairman Minter. Give it all to the reporter and he will make it 
part of the record. 

Mr. Oliver would like to ask a question of you. 

Congressman Otiver. You are not employed now by the Govern- 
ment in any capacity ? 

Captain Hier. No, I am not. 

Congressman Oxtver. How long had you been with the Fish and 
Wildlife Service when the vessel was deactivated ? 

Captain Hitter. About 2 weeks short of a year. 

Congressman Oriver. Has there been any effort or offer made by 
Mr. McKernan or anybody representing Mr. McKernan, to help you 
get a replacement ? 

Captain Hitter. Yes, I had a note from Mr. McKernan thanking 
me for my efforts and also explaining they would do everything they 
could to help me find a job. 

Congressman Ouiver. Did you take advantage of that ? 

Captain Hitter. No, I haven’t asked them for it yet. I also had 
anote from Dr. Graham which came on my separation papers. 

Congressman Oxiver. I particularly asked that question when Mr. 
McKernan was before the committee and I specifically asked him if 
his department was going to be of any help to you people who lost 
out by way of the deactivation. 

Captain Hirirr. Yes, I think they have been very good. But in 
fact, I don’t know if I want another job with the Service :nder the 
circumstances. I thought this was a job in the Government service, 
I wasn’t away from home for long periods on it, and my family was 
very happy with it. I have a son who is now in high school and is 
very much interested in marine biology. I thought it was just the 
sort of job I had been looking for all my life. 
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Congressman Oniver. Do you know whether or not there has been 
any offer of assistance from the Department to other people thrown 
out of employment by reason of this deactivation ? 

Captain Hitter. Yes, I believe there were arrangements made, I 
know my crew members were contacted and given the first refusal on 
the jobs on the Delaware when it makes a trip requiring two or three 
more men. I know they have gone out on her. 

Congressman OLiver. So there have been attempts by the Depart- 
ment to help these men ? 

Captain Hitter. Yes, there has. I learned this morning the men 
who were on the crew list were getting social security, against leave, 
and they will no longer get that. The job is strictly from dock to 
dock and they no longer g get civil service benefits at all. 

nee OLIVER. “Has the crew been dispersed so it is no longer 

railable ? 

eee Hier. I know they are all out trying to get jobs. I have 
been down in New York for the past several weeks, I have a good 
contact with Tidewater Oil and others, but I haven’t been able to get 
a job. This is the first vacation I have had ina long time, and I have 
been painting my house, but pretty soon I will have to knuckle back 
clown. It has been my personal hope they would get this Albatross 
going again. 

I don’t want to take too much time, but this report answers many 
questions raised by Mr. McKernan and it shows how the A/batross 

can be operated much more economically than the Velaware. If one 
of the ships had to be laid up I don’t see why it would be the 
Albatross. 

There is one other question I would like to ask. I happened to see 
“Meet the Press,” maybe you gentlemen did last night, but John L. 
Lewis was the witness, and he mentioned the Department out in Cali- 
fornia had 200 men laid off. 

Chairman Miniter. The Department of the Interior is a very large 
office, it has some 1,200 people in it. 

Captain Hitter. I am sure it is, and I am sure this little Fish and 
Wildlife incident at Woods Hole ts a very small part of it. But. to 
me, living in Massachusetts all my life, and having known about it, we 
are told the economy is being rebuilt, but it seems to me we are going 
downhill. They have lost their vessel and it seems to me perhaps 
they won’t have the laboratory there any more. 

Congressman Fiynn. You are raising for the first time possible 
economical measures. However, that is more in the nature of hear- 
say, because it has not been documented and this committee has not 
been able to make any finding of fact on the evidence before us. I 
think we would appreciate if you have such evidence it should be 
offered. Because we can’t make any finding of fact on it. 

Captain Hixier. I can’t say that is the reason, but I know when I 
first joined the ship they had had considerable difficulties between 
the crew and the shore installation. I think partly because of the 
fact that members of the crew were earning more money than the 
scientists who came out on the ship. On the ‘surface it seemed wrong 
that a common lowly fisherman should receive more money than a 
“oaninang of biology, but below the surface the fishermen worked 12 

ours a day, around the clock. They put in more hours, and I think 
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it was fairly well agreed by both parties that their wages should be 
based on a like industry, which was the fishing fleet, and that is the 
way it has been done. 

I think if you gentlemen will get right at the merit of the state- 
ments given to the men on the ship as the reasons they were laid off, 
the fact that the ship came under the Coast Guard requirements, it 
seems to me there is a thread running all through the story that can 
be traced to the fact that the union came in. I don’t know if that 
is a fact, but I think if I was a Senator and got a letter about it I 
would say lay up the A/batross, I have heard too much about this 
already. 

I think there was a letter written to the Senators, and so forth, also 
to the Coast Guard in Boston, stating because of poor seamanship 
and poor handling the lives of the crew aboard were put in jeopardy 
due to the fact that we got a net caught in one of our screws while 
out at sea. It was during my experience with it and certainly I 
know I called the Coast Guard myself and had them on the way while 
we were dead in the water before we cleared it ourselves. But some- 
one wrote a letter and signed it, “The crew of the Albatross,” and a 
gentleman was sent up from Washington and spent 2 days in Woods 
Hole talking to every member of the crew. I was the last one he 
talked to and when I told him my story he said he had heard the same 
thing from every member of the crew, that catching a net was one 
of the hazards of the game. He said he was convinced no one on the 
ship wrote the letter and someone else wrote it. But there was a 
crowd all over the ship and someone said we weren’t going out until 
an investigation was held, and it was clear that someone outside wrote 
that letter. If they had gotten the truth they might have kept the 
ship going. I don’t think it was clear in Washington that letter 
would not have been written unless something was done about wages 
prior to that. 

That is about all I can say, but I could keep talking for hours, 
maybe because I know so little about it. 

Mr. Drewry. Captain Hiller, what union is it you are speaking of ? 

Captain Hitter. I am speaking of the Government Employees’ Un- 
ion. Incidentally, I am not a member, I can tell you I have been 
asked to become a member. But the old skipper was a member, and 
when I went aboard the ship I decided I couldn’t join unless all the 
crew members, the scientists and all, joined the union because I 
couldn't fairly represent everybody. I felt I could act as a more 
effective and impartial liaison between the management and the crew, 
and as such I did not join the union. I felt that I would be able to 
fulfill my obligations to both parties better if I was not too closely 
allied to either one. I believe I was to some extent successful in my 
attempt to bring about a close cooperation between the ship and the 
laboratory. I felt I had gained the confidence of both my superiors 
and my crew, and of course this a first requisite for the smooth run- 
ning of a ship. 

I had a chap on several times, you hear about Jimmy Hoffa, and 
he thought when the union took over the ship it was having a terrible 
operation, but this isn’t so. I think that is one of the best operated 
local unions I ever heard of. They hold meetings once a month and 
I could say it was felt the union was well run. There are civil 
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service laws and their only operation has been to see that these rules 
and regulations were enforced, and I don’t think they have gone be- 
yond that. I know it is a finely operated thing. Some of the scientists 
belong to it. I felt it was well organized, and the unions are here to 
stay and you have to get along with it. 

Mr. Drewry. Do you have an ocean-going master’s license ? 

Captain Hier. Yes, I do, I have been going out as master, 

Mr. Drewry. How long have you been going to sea ? 

Captain Hitier. I graduated from the Massachusetts Institute in 
1940. I have been going to sea since then. 

Mr. Drewry. Are you a:member of the Masters, Mates, & Pilots 
Union ? 

Captain Hitter. No, I was during the war, but since the war I 
have not been reinstated. 

Mr. Drewry. How were the pay scales worked out for the crew? 

Captain Huier. I can’t tell you, I don’t know exactly what they 
were before. In my own case, the master’s pay, I believe is consider- 
ably less than the skipper gets on a commercial fishing boat. I haven't 
complained about that, but I know it is considerably less than I would 
get in the merchant marine. But in a merchant ship you are out to 
make money and the pressure is considerably more than it is on a fish 
and wildlife vessel. 

Mr. Drewry. When was that raised ? 

Captain Hier. I can’t give the date exactly, but I think about 
the last week in January. We were out at sea and got back and 
were told the vessel was to be laid up March 9. Then the next day 
there was a pay raise. We were told the wage board had made a 
study of boats doing comparable work and they came up with a new 
wage scale. My own went up from $7,500 to $9,000. 

Chairman Mitier. Was this increase the result of any pressure on 
the part of the union ? 

Captain Hitter. To my knowledge, no, because the union members 
on the ship had told me I had better be prepared for a little cut, 
because some of the Hiliners in Boston had not done so well. I don’t 
think even with the new wages the fishermen were overpaid, consid- 
ering the time they put in. If they are going to base it on the fishing 
industry, and that is what it would be, it should be based on the for- 
mula comparable to the fishing fleet. 

Mr. Drewry. Is the work of the crew on a research vessel compa- 
rable to that on a commercial fishing vessel ? 

Captain Hitter. It is much different than commercial fishing, you 
handle much more than just fish nets. We go for scallops, plankton, 
and it calls for a wider knowledge than just commercial fishing. But 
when We are in port here and we pick up a fisherman in New Bedford 
to make a trip with us, he is good on the fishing, but not good on han- 
dling the other material the scientists use. Our men are not under 
the same strain a commercial vessel is because we are not out catching 
fish to make a living. Their pay check is there if they just sit on the 
dock. I don’t have it here, but I have a schedule of the trips made 
this year, and there were very few days in port. When we were sched- 
uled to go out we went out. I believe the Woods Hole men have made 
two trips on the Delaware, but I know some research men have been 
dropped because no ship was available. 
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Mr. Drewry. Is the pay scale the same on the Delaware as it was 
on the Albatross? 

Captain Hitter. Yes, they are. Because in order to do the job, in 
order to bring the Delaware up to the Albatross, they hire just for the 
trip on the Delaware. I suppose that saves some money. 

Mr. Drewry. The crew on the Albatross has been with it for some 
time / 

Captain Hitter. Most of them had been on there several years. You 
probably know the ship has quite a history of laying up due to lack 
of money. When I went on a year ago in March, I[ was told we might 
have to lay up due to lack of money to run the ship for the rest of the 
year. That wasn’t done because maybe they borrowed from the next 
year. But my understanding is the scientists doing the research work 
shouldn’t be worrying about money. But our men at Woods Hole have 
spent 50 percent of their time scratching their heads to find out where 
the money is coming from. 

When we run out of money, maybe we have broken the underwater 
television, we take $500 out of the scallop fund and put it in the 
underwater television. I got the feeling the scientists felt we were a 
great steel monster, using up their money and the A/batross had lost 
it. I don’t think that is true. I believe a reasonable budget could 
be worked out for the ship, and we could live in it. 

I was given a budget in March, just before we went off and I was 
well within the budget and in fact was going to have money left over. 
Asking in the office about that they said that was just a paper budget, 
actually there was no money. I was given a paper budget but was well 
within it. 

We had a job done in the shipyard last year that might be called 
amajor job. We put on a new deck that was $4,200, but actually more 
than that is spent on a commercial ship every year. You saw the 
rust on her this morning, but we were going to bring it up. 

Mr. Drewry. Just one more question. You have been going to sea 
about 18 or 19 years. Would you say the Aldatross handled satis- 
factorily at sea ? 

Captain Hitter. Oh, yes; she is a fine ship. The first trip I made 
on her we hit hurricane winds off Halifax, 83 miles an hour, and she 
handled fine. Her length was increased to 184 feet and she is still 
only 23 feet wide. There are many refinements you would like if you 
are building a new vessel, but she never gave us any trouble. 

Mr. Drewry. Were there ever any complaints from the scientists 
about the laboratory facilities ? 

Captain Hitter. Not from any that had been out on a commercial 
ship or the Delaware. We have facilities the others don’t have. I 
don’t remember any complaints about the facilities. They have spa- 
cial rooms for the scientists, and they have ample heads. They have 
a wet lab and a dry lab. They have space where the scientists can do 
their work. I mean there was no comparison between the two ships, 
the Delaware and the Albatross. The ship. was ample and sufficiently 
seaworthy to do the job. 

Mr. Donanvr. I want the captain to read this into the record in 
regard tothe handling of the vessel. 
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Captain Hirer. I will read it. This is a letter from James §, 
Munro of Chelsea, Mass. : 

You have asked my opinion as to the seaworthiness and mechanical equip- 
ment of the Albatross III. To answer your question I can tell you we have 
worked on the vessel on numerous occasions. The hull and the engine room are 
in excellent condition. We have also drydocked the vessel in the last 6 months 
and have made all the changes necessary to put the vessel in good mechanical 
condition. It is my present impression she can operate for several years with- 
out major repairs. 

That is signed “James S. Munro, Drydock and Ship Repair Busi- 
ness, Chelsea, Mass.” 

Chairman Miniter. We will receive that letter into the record. 

Mr. Donanue. Mr. Chairman, next I would like to present Capt. 
Walter Beatty, who was the master of the A/batross in the period 
prior to Captain Hiller. 

Chairman Mitter. Give your name and address and identify your- 
self, please, Captain. 


TESTIMONY .OF CAPT. WALTER E. BEATTY, FORMER MASTER OF 
THE “ALBATROSS” 


Captain Beatrry. Mr. Miller and gentlemen, this is a pleasure to 
be here today. My name is Walter Edward Beatty. I was master 
of the Albatross from January to October 1956. I have been going 
to sea for 26 years. I graduated from the Massachusetts Maritime 
Academy, the old training ship Nantucket in 1937. Subsequently I 
went in the merchant marine for several years and in the fisheries, 
Upon leaving the merchant marine I returned to the fisheries and 
went through the ranks as fisherman, mate, and master. The last 
ship I was on I served on her for 3 years. I had three of my own 
trawlers; I had an interest in them. 

During the war I served in the Navy and retired from the Navy 
in 1947 from combat activity in the Pacific. 

Chairman Miter. I should say, Captain, you have qualified very 
well. 

Captain Beatry. The only time I have not been to sea has been for 
about 21% years in the naval hospital from action in the Pacific. 

When I went aboard the Albatross, I didn’t go for the money, but 
I was interested in fishery research. I did a good bit of it on my 
own vessels. As I feel there is a great need for fishery research, I 
told Dr. Graham I was interested in it. 

When I went aboard the Albatross at that time there was a great 
need for bringing the vessel into a seaworthy condition. She was 
not in the best shape at that time. Moneys were tight at the time. 
I felt there were two things involved, it was Government property 
and the safety of the personnel working on her. 

We proceeded to Hoboken, N.J., in the latter part of January or 
the first part of February, to bring the ship in a more seaworthy 
condition. There we had lifeboats installed and many items which 
did help improve her seaworthiness. We did have many items done, 
but some were not completed. I felt very strongly for the protection 
of the Government and the safety of the men aboard these things 
should be done as soon as possible. 
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We returned to Woods Hole in 1956, and we had a record of con- 
tinued activity in fishery research, and I felt many things were ac- 
complished. 

Due to the men’s wages and conditions of employment, which I 
felt were the worst I had seen in many years of going to sea, I 
talked with the officials, but had difficulty in accomplishing anything. 
I felt for their safety, and the safety of the Government equipment. 
I felt it was desirable that there be cooperative agreements between 
the Government and the union. The men asked me if I would join 
the union, and I saw no reason why I shouldn’t. From that time on 
there was a hostile attitude toward me and the Albatross. 

As to the seaworthiness of the vessel—— 

Chairman Mitier. Before you go into that, Captain, what form 
did this hostile activity take; can you give something specific ? 

Captain Bearry. Yes, sir. On occasions when I went to the office 
I couldn’t be seen except by the second in command and secondly he 
told me as master I should have set an example to the men by not 
joining this organization. Thirdly, he stated the boss, meaning Dr. 
Graham, didn’t think too kindiy of it, and he questioned whether 
Ishould st: Ly on, 

However, up until October we did a good job, from January to 
October. In August I had a chance to go back to the merchant 
marine. I went to the office and told them since I was not on a 
steady appointment I thought I should leave. They told me, “Don’t 
leave, Captain ; the job is yours.” 

In January I got a 3- month extension of my appointment. We 
proceeded to sea and in October 1956 were ordered to the shipyard in 
Chelsea for further work to make the vessel seaworthy. There it was 
anticipated a Coast Guard certificate of seawothiness would be issued 
so the vessel would come under the American classification. In Chel- 
sea I went through the work list and left some out for budgetary rea- 
sons. 

But there is one item that stands in my mind today. I was con- 
cerned with the misuse of funds, or waste of money for the installa- 
tion of a winch, which I strongly advised the office not to install, 
although it had been bought a year prior to that and paid under notes. 

On the installation of the wine h, that cost several thousands of dol- 
lars, they pulled the decks out and installed it in the hold. The winch 
itself was very costly, and furthermore, to be installed in the forehold, 
which violates every safety practice I have known since I have been 
going to sea, I told them that would render the vessel unseaworthy. 
They also decided to cut down the coaming to 3 inches, which w ould 
automatically make the vessel unseaw orthy, to run wires out of a hold, 
because quite often we have heavy seas which come aboard and fill 
the foredeck completely. The Coast Guard came aboard and said the 
forehold coaming could not be cut down, and I told them the winch 
could not be operated due to the length of the wire and the number 
of turns that would be involved. 

I told the Coast Guard the vessel did not comply to the international 
rules. I mentioned this twice and I was told by the office I was never 
to contact the Coast Guard relative to the vessel or the personnel. 

However, we went to the shipyard and in order to comply with law 
and maintain the integrity of the vessel the Coast Guard did agree 
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to come down, and it was necessary to change the entire navigation 
light system on the vessel to meet the international rules. 

There was a further hostile attitude because I brought this u 
They were going to sail without it, but finally they had to comply, 
but within a week or two I had my final notice. 

Chairman Miniter. Do ee think the vessel is seaworthy now? 

Captain Beatry. Yes; I do, Mr. Miller. 

Chairman Miiier. Was this winch installed ? 

Captain Bratry. It was installed right after I left. 

Chairman Mitier. Was the hatch coaming reduced? 

Captain Beatty. No, sir; they would not come under the Coast 
Guard inspection if they reduced the size of the coaming on the hatch, 

Chairman Miter. Did they put the winch on the foredeck ? 

Captain Brarry. No, sir, way down in the forehold where you 
couldn’t see it. 

Chairman Minter. How did it work out? 

Captain Beatty. It didn’t work out. I think the thing was never 
used. 

Chairman, Mitter. The decision to make the installation was man- 
agement’s decision ? 

“Capt: uin Beatry. Yes,sir. I protested it and tried to prevent it, but 
got in difficulty on account of it. Senator Saltonstall and his able ad- 
ministrator, Charles Colson, tried to get me reinstated several times 
and were always given diversified reasons for my not being reinstated. 
Charles Colson had felt very bad about my not being reinstated. 
Several months ago a letter was written to the Chief of the Bureau o} 
Fisheries, asking if there wasn’t a just reason why Captain Beatty 
was not reinstated. He was going to the Department of the Interior 
and expose the whole thing of what happened since February 1956, 
However, it was not convenient then because the vessel was tied up. 

Congressman Oriver. One other thing I would like to get clear for 
the record, is the Delaware operated by personnel associated with the 
Government Employees’ Union ? 

Captain Brarry. I believe so, I think she was. I can’t answer that, 
because I haven’t been in her, but it is the same men. 

Congressman OLIver. Is the pay scale on the Delaware the same as 
on the . L/batross? 

Captain Beatry. Yes, sir; and the reason we thought a union would 
be effective would be to put all of our troubles in a package and be 
able to sit down with management and discuss them with a minimum 
of objections. 

Congressman Ontver. Why is it that this attitude of hostility which 
you mention does not carry over to the Delaware with relation to the 
crew 

Captain Bearry. I couldn’t answer about the Delaware, sir, I have 
not been on her; I have been on the vessel only a couple of times. 

Congressman Oniver. From your experience in the fishing industry, 
you have been associated with it in private enterprise, is there any in- 
dication that the Fish and Wildlife Service costs under these private 
charter agreements would be less? 

Captain Bearry. I cannot see how they would be less for what you 
are going to gain. Most of these private charter boats are very small 
boats, they are very inconvenient for scientists and biologists, and 
what they will get for their dollar I question sincerely. 
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Congressman Onitver. And, if the private fishing vessels they say 
are available, you are going to have to go to the bottom of the barrel 
to get even one / 

Captain Brarry. The only thing they have left is the culls. 

Congresman Ontver. Not only that, but they do not do a good job, 
is that correct ? 

Captain Brarry. Yes, sir; some of these boats are not seaworthy and 
they do not meet the American Bureau standards. 

Congressman OLIver. And these men would not be trained men in 
the specialty field of oceanic research ¢ 

Captain Brearry. Yes, sir; I sincerely believe the money the U.S. 
Government spends on research work on those vessels will be money 
wasted, whereas you have the Albatross and the Delaware set up for 
that purpose, and, with them, you will get a doll: ar for a dollar. 

Mr. Kerrn. I was interested, Captain, in seeing if you have been 
back on the A /batross, have you seen any improvement ! ¢ 

Captain Brarry. Yes; there has been a noticeable improvement 
since I left it. However, a little dressing up with paint and some 
minor things would make her a better vessel until such time as the 
Government can replace it. 

Chairman Minter. Of course, you know all ships eventually have to 
be replaced. They are not good for an unlimited time. And her life 
eycle is near its end, if it has not been reached now. And our present 
authority is to inquire not only about this boat but others, if we are 
going to catch up with the rest of the world in oceanography. 

Captain Brarry. Yes, sir. 

Chairman Minter. That is in the future, rather than the present 
day. Iam very much interested in the union, and while the Govern- 
ment requires private industry to deal with unions, it does not impose 
this condition on itself. There are numerous bills which would re- 
quire the Government to give official recognition to these unions, to 
speak for them, but they have not yet become law. But the time is 
not far distant when union rec ognition bills will be passed, and man- 
agement within the Government will be required to deal with these 
unions. 

Captain Brarry. Yes, sir. 

Chairman Mitier. Now it might be good to say this, that certain 
departments of the Government anticipate our doing it now, particu- 
larly the Department of Health, Education, and “Welfare. Those 
who are responsible for management in Government are going to 
have the same restrictions imposed on them that those outside the 
Government have, because, whether we like it or not, if we are going 
to say to one group of people, you are required to deal with organiza- 
tions of employees chosen by them in democratic elections, you ‘should 
do the same thing in Government. That may be a question of phi- 
losophy. I am not pleading one side or the other, but I am saying 
the drift is that way. So far as the Goverment "employees in the 
American Federation of Government Employees are concerned, 
know they have done a great job, and, as an old post office and vil 
service member, I would say, if it were not for their work, the Gov- 
ernment employees in general would not receive increases in wages. 
aT have to go through the same procedure that private industry 
oes 
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Do I understand you to say you were under orders not to go to 
the Coast Guard while you were on the Albatross ? 

Captain Brarry. Yes, sir; I had specific orders never to contact 
the Coast Guard under any conditions. 

Mr. Drewry. This boat under the law did not have to be certified 
by the Coast Guard ? 

Captain Bearry. That is right, sir; under the law they do not have 
to come under the Coast Guard registration, but it was recommended. 

Mr. Drewry. Whom did you contact in the Coast Guard ? 

Captain Brarry. It is the duty of the master to contact the Coast 
Guard. 

Mr. Drewry. You contacted them anyway ? 

Captain Brarry. Yes, sir; and I was fired. 

Mr. Drewry. Was that one of the reasons for the firing ? 

Captain Brarry. I suspect so, Mr. Drewry, that was relative to com- 
plying with the international law. 

Mr. Drewry. What I am getting at is, if you had not gone to the 
Coast Guard, would anyone else have gone to them ? 

Captain Brarry. It’ was my responsibility as master to do it, Mr. 
Drewry. 

I spoke of a determination of many factors involving the vessel, its 
equipment, the personnel, the answers to which could only come from 
the Coast Guard. I never heard from them again. This would also 
involve a master’s responsibility to the union and the Government, 
because the law was being violated. 

Mr. Drewry. There was nobody on the staff at the institution who 
would correspond to a port captain ? 

Captain Brarry. No, sir; that is one of the weak links in the system. 
There is need for a man who has specialized training. The man who 
replaced me never went to sea in a beam trawler in his life. Maybe he 
is qualified in other fields, but this takes training over some years. 

Mr. Drewry. Just one more. Do you have any opinion as to why 
the Albatross is being deactivated ? 

Captain Brarry. I have none. Senator Saltonstall said if I wasn’t 
replaced by January 1960 it would be released. Inasmuch as Senator 
Saltonstall’s office had very poor relations with the Department, they 
told him I could go. 

Mr. Drewry. You don’t mean to imply they deactivated the vessel 
because management was mad at the crew, do you ? 

Captain Brarry. There is a possibility of that, but I don’t know 
what reason they had in their minds. 

Chairman Minier. Captain, as a qualified master, having worked on 
research vessels, do you know of any reasons why these vessels should 
not be required to meet all the requirements of the Coast Guard ? 

Captain Bearry. Mr. Miller, I think, inasmuch as the United States 
vessels do not have to comply, I think there is a moral obligation to 
make them comply. 

Chairman Mitier. Do you think the requirements of the Coast 
Guard are too severe ? 

Captain Brarry. No, sir; I do not, not only for the safety of the 
ships, but for the personnel they should comply. 

Chairman Mitter. Do you think the Government should be less 
restrictive than they like private ship owners to be ? 
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Captain Beartry. No, sir, I believe they should toe the line. 

Chairman Miter. In other words, if you go out and run into one 
of those severe hurricanes, it is not going to be any easier on a Gov- 
ernment boat? 

Captain Brearry. The elements respect no one, sir. 

Congressman Ouiver. I would like to thank the captain for being 
here and giving us the benefit of his wide experience. 

Captain Beatry. Thank you, sir. 

Chairman Miniter. Who is next? 

Mr. Donanue. Mr. Chairman, next we would like to present Mr. 
Austin J. Powers, who was second mate aboard the Albatross III at 
the time in which the vessel was in commission. 

Chairman Miniter. Thank you; will you give your name and ad- 
dress, Mr. Powers? 


TESTIMONY OF AUSTIN J. POWERS, OF DORCHESTER, MASS. 


Mr. Powers. My name is Austin Powers; I live at 40 Bellevue 
Street, Dorchester. 

Chairman Miter. You have heard the testimony of the people who 
testified before you, you know there is in the record certain documents 
given us today and find we have others. Weare sorry to find that time 
is running a little short. However, you have heard the testimony 
and I would like to ask you to just try to give us your own ideas. If 
you take issue with any of the testimony that you have heard today, 
we would like to have you tell us that, too. 

Mr. Powers. I wouid like to go into the labor angle right away. 

Chairman Mirier. All right, sir. 

Mr. Powers. I am the original organizer of that lodge, No. 1729. 
Iam the man who organized that union on board the Albatross. We 
formed the union and got along for about 2 or 3 months, and every- 
thing was all right, but on the 8th day of August I got a notice that 

my services were no longer required. That was 3 “months after I 
formed the union. 

Chairman Miiter. What year was this? 

Mr. Powers. In 1956, the year the union was formed. I immediately 
filed a protest and also Senator Kennedy and Senator Saltonstall, 
and I contacted Mr. Johnson of the Post Office Department. We went 
along writing letters back and forth concerning my layoff, but even- 
tually they did have a hearing on my layoff in Washington. I attended 
that meeting. They said then my layoff was due to budgetary rea- 
sons. That also led up to other men who were laid off at the same 
time. One went back on later. However, the boat went in drydock 
in 1956 and while it was in drydock I had to get off. But, before the 
boat made another trip, they hired two men in the places of the men 
let go. The reasons for it I don’t know. 

I kept on in the argument about it, and in the long run I got back 
on the boat on the 17th of March 1957. I_was put back on orders of 
Mr. Lefiler, Assistant Secretary of the Interior. 

The reasons they gave was budgetary reasons, and they wanted to 
curtail the operation ‘of the ship. Then they bought a $12,000 piece of 
junk, which, in my opinion, is the most ridiculous thing you can think 
of putting on a research boat. They made a few trips, and the scien- 
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tists told me the thing was not working, they couldn’t do their work, 
But the fact remains | got through 3 months after I started the union. 
It is my opinion and the opinion of the men I was fired as a result of 
union activities. 

Now, let’s get to the wage side of it. Some people are mixed up, but 
the way to do that is by a survey of the wages in the industry. There 
was no survey of wages until I got through, and then they came out 
the following March with a survey, when orders came out to hold both 
boats at the dock until they made a survey. Then everyone got a sub- 
stantial pay increase, I believe it was $1,000; and some, instead of get- 
ting a big raise of $1,000, said they had to get $500 each year. Now, if 
the fishermen’s salary is decreased down to below what they are getting 
now, we would be decreased. There is no other way around it. If 
they do decrease, or if they do take a cut, we will take a cut, too, and 
we are willing to do that. 

Chairman Minter. That is the basis of the so-called uniformity in 
the Government pay. ‘They are paid on that basis and apply the 
same theory. 

Mr. Powers. Well, the wage scale, the way it was handled the last 
time was on what they call two scales, one while at sea and one while 
in port. ‘That is how they handled that. But, anyway, they came up 
with another raise in February, this year, amounting to about another 
$1,000. But the crew of the Albatross did not request any raise of 
wages in 1958. We didn’t request any raise, they just shipped that 
order out to us in line with a deactivation notice, both on the same 
day. If you want to go back to 1955, I can, but I know you men don’t 
have the time. I can go back to 1950 and compare both the Albatross 
and the Delaware. 

Jhairman Mitxier. Would you want to prepare a little memo on it 
and submit it to us? 

Mr. Powers. Yes, sir. 

Chairman Miner. And we will make it part of the record. 

(The following was furnished for insertion :) 

DoRCHESTER, Mass., June 3, 1959. 


Hon. GEORGE P. MILLER, 
House Office Building, Washington, D.C. 


Deak Sir: I want to thank you for the opportunity of appearing before your 
subcommittee. 

There is a few things that stick out in my mind that was not brought out at 
committee hearing. One was the labor relations. It’s impossible to have good 
relations with department head. Ever since I started the union there is a 
feeling that union should not be in there. I cannot understand Dr. Graham’s 
attitude. I was told he is class conscience. I was also told on several occasions 
he was a labor hater. I know it was common knowledge in Woods Hole that 
getting rid of crew was the first order of business. 

I am convinced he was and is against me. 

I started the union in June of 1956 and got fired with two other men in 
September of 1956. Short time after I was through on the boat they shipped 
two men. I think that’s proof enough of discrimination. The day the boat left 
Woods Hole for the scrapyard Mr. Macksey said it was a victory to get rid of 
boat and crew. In April of 1958 a brazen conspiracy was started on me by 
trying to give me a bad performance rating. In fact I termed it a smear. I 
appealed it and had them change it. Dr. Graham signed it. 

Waste of funds such as spending $15,000 on installing a winch on Albatross 
that never worked and was not necessary in the first place. Spending thousands 
on a boat called T-boat that was on loan from the Army. This boat lay at the 
dock for months at a time with a crew on board; sometimes as much as three 
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men was on board. The boat was of no use for research. Still they kept 
her for a long period of time. 

When Albatross was in service, they went ahead and hired boats, some at the 
rate of $500 per day and some at $350 per day and Albatross lay at the dock 
ready to do the work that was required. Strange situation to let their own lay 
at the dock and hire old boats with no equipment to do a good job. We spent 
23,000 in October of 1958 on the Albatross and deactivated her on March 9, 
1959. Strange economy. If the Albatross is too old in March 1959 she must be 
too old in October of 1958, or if she was unseaworthy at that time, as Depart- 
ment would make us believe, why did she go to sea for Bell Telephone after 
some Department man called her unseaworthy? Are they qualified to make 
such statements? I doubt very much. We all know the boat got Coast Guard 
certificate and Bureau of American shipping certificate. I don’t know of any- 
body is better qualified than U.S. Coast Guard to inspect a ship. I say it’s 
pungling all along on the part of Bureau of Commercial Fisheries. If we had 
time to dig up all the evidence, I believe we would find that it is lack of 
experience and appeasement and unionbusting. 

The most glaring discrimination I ever saw was what they did to Captain 
Beatty. A fully experienced trawler man was cast aside for an inexperienced 
man that was not qualified for the job. When Captain Frederksen resigned 
they could have shipped Captain Beatty then. But what happened? They 
shipped a man that was never on a trawler in his life and in no way was he 
qualified for the job. We had two captains that couldn’t stand a fishing watch. 
Result was myself and Captain Bruce had to work 84-hour week at sea. (Mr. 
Bruce was chief mate.) 

Apart from everything I believe research should be carried out on a larger 
scale. It’s unbelievable that we got to deactivate the only research vessel we 
got. 

Here is how I feel about the fisheries. I believe we all should get together 
such as seafood workers, fishermen, boatowners, and Bureau of Commercial 
Fisheries and form a committee to discuss the best way to help both research 
and commercial fisheries. We cannot expect the Government to do everything. 
I believe if we all pull together we can do a good job, but we must forget 
ancient quarrels and petty bickering and outbursts of childish temper if we 
are going to do a good job. 

Sincerely, 
AUSTIN J. POWERS. 

Mr. Powers. Then they talk about the age of the boat. The only 
thing you can check “a against is the Coast Guard and the American 
Bureau of Shipping. I don’t think anybody is better qualified than 
those two organizations, and, if they say the boat is seaw orthy, I don’t 
think any argument can be had on that, that the boat is seaworthy. 

Now, I am going back to a statement here from Woods Hole, and 

the annual report signed by Mr. MacKesy. This says—— 
Major repairs and installations aboard the Albatross III included inspections, 
overhauling main engine, auxiliary engine, installation of new fire hydrants, ex- 
tension of propeller shafts, installation of new dredging and oceanography 
winch 
And the boat now has got that Coast Guard certificate and I think 
the boat is very seaworthy. 

Now, we have mentioned this winch here. This winch has not 
worked since it has been installed in the boat. There is a mechanical 
defect in that winch, and it does not work. We know the thing was 
costly and it wasn’t necessary in the first place. We had a No. 1 
winch on the deck, and it did ‘the work on any trip we ever made on 
the boat. 

Chairman Minter. You say this winch never worked because of a 
mechanical defect ? 

Mr. Powers. Some mechanical defect, the engineers know more 
about than I do, but it does not work. 
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Now, take a look at the expenses. This is from the Department 
of the Interior. There is one here I am concerned about, that is the 
year 1957 in here for $51,000 for a shipyard job on repairs. Then 
the Delaware is mentioned in it, but there is no mention of a third boat, 
the expenses on a third boat know n as the T-boat, which is a little 
boat they borrowed from the Army to do some w ork, but she wasn’t 
successful. Nothing in here about her, but I am wondering if the 
expenses of the T-boat and the Albatross were added together for the 
year 1957. 

We could take a look at the age of the boat. The boat is old, no 
question about it, and it is my opinion, if we are to keep up with the 
rest of the countries in the world doing exploring, it is necessary to 
have better boats, but I do think it is necessary to keep those boats in 
operation until you people in the Government can get around to build- 
ing a real research boat. If the scientists are going to be able to do 
a better job, they should be able to go anywhere the rest of the world 
goes. But they haven’t got that kind of a boat now. I read a report 
this morning that a Russian submarine returned to Russia after doing 
24 days of exploring underwater with television equipment. They 
are all over the world, they are on the Grand Banks and they are on 
the Georges Bank. We had two little boats, but now we don’t have 
sufficient funds to operate one little vessel. It seems ridiculous to me, 
but, if they haven’t got the money, there is nothing we can do about it. 

I went over all this from their own statements and found out there 
are at least five research vessels operating out of Labrador and what 
we call the Flemish Cap. The Norwegians have built a boat for 31 
men; Canada also built a boat for research; and besides that, Canada 
hired four trawlers this year to kill dogfish. But they are going to 
save the liver and pay 11 centsa pound for the liver. This is all for re- 
search, and 1 say, again, if we cannot afford to operate the Albatross 
for $193,000, it seems ridiculous to me. 

Congressman Oxtver. You mentioned that the A/batross is an old 
vessel, but on the other hand hasn’t she been converted from time to 
time? 

Mr. Powers. Yes, sir. 

Congressman Otiver. To bring her up to reasonable competence 

Mr. Powers. Yes, sir, and I can give you ever ything they did. They 
drilled the plates and they found ‘the plates were in good condition. 
They put a new deck on her last October. They put new fire hydrants 
on her. They put a new galley in, practically one end te the other, in 
stainless steel. They put in a good fish fr eezer and the boat already 
had two or three freezers on her. The boat is now a much better 
boat than she was in 1955. 

The reason I said I could go back to 1955 was because I could show 
she was seaworthy then. We did not have lifeboats on her in 1955, 
but we had four or five dories. That was bad, because a dory can 
carry only 4 or 5 men, and we always carried 25 or 30 men. I thought 
it was a menace to go out on a boat like that. I filed a complaint about 
it, and the Coast Guard came aboard and said there were 43 items that 
had to be corrected before that boat came up to their standards to be 
certified as seaworthy. We made an attempt at it, and went to a ship- 
yard but we didn’t get the work done such as lifeboats, and an escape 
hatch forward, which they recommended. But in 1956, we did go to 
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Hoboken and the boat was brought up to very seaworthy condition. 
That is the way she is now. She is an old boat, but she is seaworthy. 
However, I would like to repeat, if we are going to compete with 
other countries, we are going to have to have a new boat. 

Chairman Mier. I agree with you, and we are glad to have the 
testimony of a man of your experience. Do you have any more ques- 
tions? 

Mr. Drewry. I have no questions. 

Chairman Miter. I want to thank you for your constructive sug- 
gestions, but we are a little pressed for time. We have to fly over to 
Woods Hole very shortly, but, if you will prepare that memo you 
spoke about, we will be olad to have it. 

Mr. Powers. I will do that. 

Mr. Donanvet. The next witness I would like to present is some- 
body who perhaps can give you some idea of the utility of the vessel 
from the Fish and Wildlife Service viewpoint. This will be Mr. 
Robert R. Marak. 


TESTIMONY OF ROBERT R. MARAK, BIOLOGIST, FISH AND 
WILDLIFE SERVICE, FALMOUTH, MASS. 


Mr. Marax. My name is Robert R. Marak, and I live in Fal- 
mouth, Mass. I ama biologist for the Fish and Wildlife Service and 
a union member, a member of the American Federation of Govern- 
ment Employees. 

I think it would probably be sounder to tell you why we think 
research is necessary, but you have heard all that from the National 
Academy of Sciences. One of the reasons | am here today is because 
I have spent considerable time on the A/batross in the last 6 years. 
All of the work that I have done on her is work I have been doing for 
the last 6 years. It is through the efforts of the research boat that 
have made it possible for me to do these things. 

Getting back to some of the things these other men mentioned, I 
recently spent 7 days on the Canadian research boat, which Mr. 
Powers had mentioned, and which cost $2 million. It is a good boat, 
a beautiful boat, but the Albatross, and I have spent as much time on 
her as any biologist at Woods Hole, and I would say the Albatross, 
as she stands now, can do the work the Cameron can. She can remain 
at sea longer, and this is important because sometimes when you are 
out, things come up and you have to stay out longer re you had 
intended. The boat is se: worthy, and, unless she was, I don’t think 
the Woods Hole oceanographic people would have used her on some 
of the occasions they have. They took her over to England and some 
of the men here served in her crew. They took her practically around 
the world. 

I am not a sailor, and some of the men know more about it than I 
do, but when you get back from a trip which had 70- or 80-mile 
winds, you feel more confident about going out the next time. I don’t 
see why a man, if he is going to give his time, should work under 
adverse conditions. If we use charter fishing boats, we have to rerig 
them, and spend money to put the boat in shape for our type of work. 

As to living conditions, charter boats and the Albatross should be 
compared to coming up here in a 1910 coach as compared to coming ur 
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on a jet airliner. I don’t see why we should be subject to that. 
If you have a boat which is good ‘already, 1 don’t see any reason 
why we should work under those conditions. The Cameron is a plush 
boat, but the Albatross is a very comfortable boat and a very workable 
boat. 

Chairman Mixture. Are the laboratories on the A/batross well 
arranged ¢ 

Mr. Marak. Yes, the laboratories are very good on the A/batross, 
I said to the other men at Woods Hole when I came back that the Ca- 
nadian boat’s laboratories were poorly placed. We have done many 
chemical analyses on the Albatross ///. Much work has been done 
for the Institute and the work layouts on the boat are all good. 
Granted, we may be a little crowded, but everything isn’t perfect on 
any boat or in anything you do. 

If we don’t have a boat, we will have gaps in our data. A lot of 
data comes up and, if you don’t continue to go out and get it, you 
have a hole in your program. In 1954 we didn’t have a boat and we 
couldn’t have a program. What happened to us in 19. )4 is the same 
as it would be if the Congressional Records were burned oe that year. 
Then you would be in the same position that I am now. I don’t know 
what happened in 1954, we can summarize and correlate different 
statistics, but we don’t know what happened in that year. 

Chairman Miizer. If you don’t go to sea, there is a gap in your 
records ? 

Mr. Marax. There is a gap in the records, not just in mine but 
other people’s records also. Some of the work we do is used by the 
Navy. The temperatures, and so on, are all given to the Navy. | This 
is a matter of providing records for other people, not just ourselves, 
It is incidental to our main objectives. 

We have a new building going up now, just under construction; we 
have a new dock, a hurricane-proof dock, but we don’t have any boat. 
It looks nice, but the boat is missing. 

In summing up, I could give you many reasons why we need to 
collect this data, but having no boat is just. like being a carpenter 
without a hammer. 

Congressman Oxiver. Are you currently employed by the Fish and 
Wildlife Service ? 

Mr. Maraxk. Yes, Iam. 

Congressman Oniver. Is it your opinion we should have the A/ba- 
tross reinstated , put back to work ? 

Mr. Marax. Y es, it is the current observations that are going on 
that we don’t have, and also these gaps are present. If you put a 
dollar price on it, it might not be worthwhile, but you won’t know, 
because you didn’t go out. 

Chairman Mitier. Thank you very much, Mr. Marak. 

Mr. Donanur. For a short statement, Mr. Chairman, I would like 
to introduce Mr. Sam Nickerson. 


TESTIMONY OF SAMUEL NICKERSON, OF CENTERVILLE, MASS., 
EMPLOYED BY FISH AND WILDLIFE SERVICE 


Mr. Nickerson. I live in Centerville, Mass., and work for the Fish 


and Wildlife Service at Woods Hole. 
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I have made every trip on the A/batross since August 1956. My 
job i is to assist all the biologists with what they do, whether it is tag- 
ging fish, putting - television gear, or mi aking BT’s anything like 
that I do. I have a little statement here, m: aybe some of the other 
boys have stolen my thunder, but I will give it to you anyway. 

Gentlemen, the reasons are numerous for h: aving research vessels 
as well as other vessels engaged in oceanographic work. Other coun- 
tries have vessels built for research alone, and why not the United 
States, the greatest country in the world. We have a fishing boat, 
30 year's old. and that is the only research boat on the east coast, a 
boat built for fishing. 

However, the f fishing boats which you may charter have neither the 
space nor accommodations to carry on oce: mographic work. The Al- 
batross was a fishing boat, but it was rebuilt for the Ox eanographic 
Institute and Fish and Wildlife Service. As to accommodations, it 

“an handle 10 scientists. It has a wet laboratory and it has a dry lab 
where the scientists can sit down and analyze the data or just read or 
listen to the radio. Some of these other boats, fishing boats, there is 
only one place where you can sit down, in the galley or your bunk. The 
Albatross also had two wing platforms with gear for taking BT's, 
one on each side of the pilothouse where you could choose the leeward 
side for protection from the wind and spray. One man can do this 
job on the Albatross, whereas it would take two men on other vessels. 
Back aft there is storage for your gear. On the A/batross there is a 
bunk and a private head for the master. 

Scientific personnel on the Albatross have cabins amidships which 
hold 10 men, and they have their own private head and shower, two 
mess tables, one for the officers and the biologists and one for the men 
in the crew. Contrast this with fishing boats which have one shower, 
no mess table, poor accommodations for the biologists near the main 
engine, full of the smell of diesel oil. Some biologists do not have 
very good sea legs, and they really need better accommodations. If 
you gentlemen who hold the purse strings could do it, we would like to 
have a new vessel, but. until that time comes we would like to have the 
Albatross put back in service. P 

Congressman Ontver. Let’s say we do hold the purse strings, but 
many ete hold them, too. Are you through with your statement ? 

Mr. Nickerson. Yes, sir. 

Chairman Miter. I do want to say we on this committee feel there 
is more need for money for research, and you are in sympathetic 
hands on that score. I notice in the testimony Mr. McKernan gave us 
in Washington, he was talking about converting ships, and he says for 
oceanographic purposes it became a little bit difficult to get the con- 
versions made in such a way that it would be a good job for research 
efficiency. The A/batross has already been converted, has it not? 

Mr. Marak. It is already fitted out. 

Chairman Mixer. On what you tell us, you qualify as something 
of an expert on the conversion diffic ulty: is that right ? 

Mr. Nickerson. Well, I have been out on numerous fishing vessels. 
I have been on every trip the A/batross made since I have been with 
them. 

Chairman Mirzer. But you feel the A/batross is already equipped 
for oceanographic work ? 
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Mr. Nickerson. Yes, sir. 

Chairman Miter. How about this winch we were talking about, 
has it ever been used ? 

Mr. Nickerson. They never asked me about it, and probably at the 
time I wasn’t qualified anyway. 

Chairman Miniter. Have you ever used it since you have been on 
the boat ? 

Mr. Nickerson. We made an attempt to use it. I think we set out 
the gear and had an awful time getting it back again, so we quit 
using it. 

Chairman Miter. What seems to be the trouble? 

Mr. Nickerson. I don’t know if it does not have enough power or 
what, but it won’t haul back the gear. We had the Chief Engineer 
down there tinkeri ing with it so we could get back a few fathoms at a 
time. 

Mr. Kerrn. I would like to know, and perhaps you are not the 
person to whom I should direct this, but how often does the manage- 
ment side of the Oceanographic Institute go out on these trips? 

Mr. Nickerson. Probably half a dozen ‘times, but when they were 
doing that work with the buoys there was one man out on every trip 
that we made with Jack Colton. That would be maybe a month, al- 
together. Then they are always sending out drift bottles. I believe 
the Fish and Wildlife Service has a contract with the Oceanographic 
Institute to work on drift currents. And all of our temperatures, 
things like that, they get all that. We are actually doing the work 
for them as well as ever ybody else. 

Mr. Kerr. I mean in the chain of command, how many people 
you actually work for, Dr. Graham, not scientists, but people who 
represent the Bureau of Commercial F isheries, how often do they go 
out ? 

Mr. Nickerson. How many men do we have? 

Mr. Kerirn. I am wondering if Dr. Graham and his staff go out 
so they may adequately understand the problems of the Albatross. 
How often do they go out? 

Mr. Nickerson. He does not go out on long trips since I have been 
there. Sometimes a 2-day trip off Provincetown, and he goes on a 
demonstration trip, one a year of 1-day duration. 

Mr. Kerrn. As to other members of his staff, does Mr. McKernan 
ever go out on the oe ? 

Mr. Nickerson. No: I don’t know if he was ever aboard the A/ba- 
tross or not. The only ones who go are project leaders at Woods 
Hole. And maybe once in a while a visitor. 

Mr. Drewry. Aside from this one winch that has caused so much 
trouble, are the other winches satisfactory ? 

Mr. Nickerson. Yes; very satisf actory. There is a regular fishing 
winch on the main deck which works very well. 

Mr. Drewry. Was that added as part of the conversion? 

Mr. Nickerson. Yes, sir. 

Mr. Drewry. How many winches are there on deck ? 

Mr. Nickerson. There is just one fishing winch on deck which 
has two reels on it. Then we had two BT winches and we had one 
winch on the boat deck we used for hauling back the television cable. 

Mr. Drewry. They are all working satisfactorily ? 
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Mr. Nickerson. Yes, sir, the BT winches were built especially for 
BT work, and the fishing winch is the same as you find in any fishing 
vessel. 

Mr. Drewry. Thank you. 

Mr. Donanve. Our next witness I would like to present is Mr, 
Gerhard Paulsen, one of the men who served on the Albatross and 
who can give you some information. He lives at Mattapoisett, which 
is close to New Bedford. 


TESTIMONY OF GERHARD PAULSEN, OF MATTAPOISETT, MASS., 
EMPLOYED ON THE “STANLEY BUTLER” 


Mr. Pautsen. I was employed on the Delaware in June of 1957. 
Before then I had been a fisherman, crew member, mate, and skipper 
for the past 25 years on this coast and also on the Iceland and Nor- 
wegian coasts and so forth in the North Sea. At the present time, 
I am employed on the Stanley Butler, which is a large dragger out 
of New Bedford. Iam employed there as mate. 

I came up here today because I am interested in what is going on 
and what is to be done on the boat being laid up. I was employed 
about a year on the Delaware and then changed over to the Albatross. 
Naturally I wouldn’t have changed over if I knew what was going 
to happen, but I did it because it would be closer to home and more 
convenient than traveling to Boston. 

I have a little knowledge of both vessels, and I will say the Albatross 
is a better boat to do the scientific work in than the Delaware. I will 
say she is just as good a boat to do commercial fishing, that is, to use 
commercial fishing gear as any. I have worked on all types of them 
in the last 25 years. In fact, that is one of the reasons I got the job. 

The first thing that surprised me when I was employed in Boston 
was the feeling between the crew of the Delaware and the skipper 
and the officer. Naturally, I stayed for awhile and finally they got 
all the hands together, and I found out it had to do with the pay. 
And it also had to do with the titles they call the help in the office. 
They are called gear and equipment specialists. I was surprised to 
find out how little they knew. One man comes on board as a project 
chief and he carries the title of project chief. And he doesn’t do 
anything, but he is going to tell the crew that has been going fishing 
for 40 years what to do. Naturally they resent that. Because he 
doesn’t know, and that is one thing. 

Then, after awhile I noticed a lot of waste due to the fact that 
the one in charge doesn’t know anything about equipment, how to take 
care of it. I can show you equipment laying around on the dock 
there for scallop boats. They used one or two of them, but the rest 
is laying on the dock and has been there for 2 years. It is equipment 
which, if you leave it outside, it is going to go bad, and it will take 
a couple of hundred dollars to fix it up inshape. And they are laying 
outside. 

I noticed, when you went a certain kind of fishing, such as scal- 
loping, there wouldn’t be anyone on board who has ever been scal- 
loping except me. When I made a suggestion, naturally being a crew- 
man, they didn’t like it. However, I did suggest putting guards on 
the equipment because they were losing equipment. They did jose 
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one, and naturally they resented that and then went out for 16 days 
and lost another one. I suggested to them what should be done, but 
nobody would do it. 

Then my chief suggested that I go in for a job as equipment 
specialist. Naturally, my knowledge is limited. I couldn’t sit down 
and write the way this man here is writing, but I do have equipment 
qualifications, and I figure you need one or two men around the dock 
to take care of it, replace it, and you will save in the end. They need 
somebody to look after the equipment, fix it up, and take care of it, in- 
stead of buying it new. I could show you some stuff laying on the 
docks that they bought from Pascagoula running into thousands of 
dollars, but nobody is there to look after it. 

So I went ahead and applied for this position and got a classifica- 

tion GS-7 on my education. Well, the job came up to > be filled, but I 
understand they did not want fishermen in the station, nobody who 
has been commercial fishing who could give them a suggestion to 
take care of the equipment. So, when the job came open, I thought 
it was a pushover, but I didn’t get it. They took in somebody else, 
and the one they took in I had to show him how to tie a bowline. 
He couldn’t tie his shoelaces. 

Naturally, I got a little sore, and I talked to Mr. Linehan. From 
then on, the ball got rolling, and I was a troublemaker. I was called 
in and asked why I was going to private industry and told not to go to 
private industry about anything going on in this outfit. I said, if I 
can’t go to private industry but have to keep quiet about what we do 
here, not looking at in a commercial way, I don’t belong here. Nat- 
urally, since then I have been in hot water ever since. And I am sure 
I was one of them that could have been in trouble with it once 
but, when you have to work under those conditions, you can’t do any- 
thing about it, there is nothing you can do about it. Even if you 
have a radical man on the boat, maybe two or three fellows might 
well join the rest of them because they are working against something 
vou can’t lick. 

As far as the boat’s seaworthiness goes, and the way the boat is 
rigged out for the crew and the scientists, I don’t see any good rea- 
son why it should be tied up. 

So far as putting a scientific crew on the Delaware to either make 
up for lost work on the A/batross by being tied up or do other work, 
they are all cramped up so they can’t do it. We have had people from 
the Institute come out and tr y to live on the boat, and they couldn't 
do their work. One of them told me when he went ashore he could 
do a lot of things out there that would be good for his work, but he 
couldn't do it. I will make it a little quicker, but I think the fa- 
cilities we have on the boat are certainly usable until it ean be re- 
placed. I think they need both boats, and I think they need men 
ashore. 

That is just about what I have to say. 

Chairman Minter. Thank you very much for your contribution. 

Mr. Donanvr. May I make a short statement to wrap this up 2 

Chairman Miter. Yes, sir; I want you to. 
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TESTIMONY OF WILLIAM J. DONAHUE 


Mr. Donanvur. I gathered these notes on the questions you asked 
as I went along. I don’t know the answers to all of them, but, as you 
know, I have been with these people and I am familiar with how the 
crew was paid under the wage-board setup. Prior to the formation 
of the union, the wage board was not followed in this installation or 
in the Boston installation. I might say Under Secretary Chapman 
said this was a very, very fine agreement written up between the 
employees and the organization of the Department of the Interior. 
As a matter of fact, he said, if we can get as good an agreement as 
that to put in effect, we will have made a great step forward toward 
solving the problem of the formation of unions dealing with the 
Department. That was in 1957. 

So we sat down and negotiated the wages of these men on this basis, 
on the basis of wages paid to fishermen, accepted as competent, and 
these are statistics derived from the North Atlantic Fishermen’s 
Union as to their pay. 

Chairman Miter. It isa very definite formula. 

Mr. Donanur. Yes, it is. 

Chairman Mitter. All right, go ahead. 

Mr. Donanur. Similarly, the vessels, as you pointed out, you devel- 
oped the point that the Government vessels do not come under the 
inspection of the Coast Guard. I think the Committee on Merchant 
Marine and Fisheries should think about getting some real law that 
would compel the Coast Guard inspection on Government. vessels. 
I don’t speak of naval vessels, but others, such as these in question 
here. There are loopholes where you find a man got in hot water with 
a vessel running under Coast Guard recognition as provided for 
private fisheries. 

The third point I want to bring up, Dr. Graham is here, and I 
cannot believe these men want to deactivate the Albatross II because 
of some rumor from some members of the crew. I would like to 
know how you can operate a laboratory without the means of going 
out and bringing the stuff into your laboratory. I don’t think these 
gentlemen would accomplish anything by being a party to the deac- 
tivation of the tools they have work with. 

I know it is impossible sometimes to get at the bottom of these 
rumors. The Department makes their ruling which cannot be over- 
turned, and people who have no idea of what has been determined 
cannot do anything about it. So that this ruling came from someone 
higher up in the Fish and Wildlife Service. These men can’t buck 
city hall. I think, if we can get to the bottom of it and find out how 
much money it will cost, and knowing that, you gentlemen may get a 
Senate bill written to show some funds in there specifically for the 
operation of this vessel and for the other vessel, too. 

You have been told the vessel is unseaworthy. I think we have 
shown that is not so. I wonder if the telephone company would like 
to know their personnel is going out and.chartering a vessel for the 
telephone company which is not F seaworthy. I wonder if they would 
like to know during the last 30 days their personnel has been in an 
operation with the ‘Navy and the telephone company out doing this 
research work on an unseaworthy vessel. I wonder what kind of Gov- 








OCEANOGRAPHY IN THE UNITED STATES 





256 


ernment we have had when we not only expose our personnel or em- 
ployees to an unseaworthy vessel, but take private industry and put 
them over the barrel, too. I understand that argument was refuted 
by this testimony that the vessel is fit and seaworthy. 

You will go down and see Woods Hole, see some nice gear all 
olished up and bright. I worked in the Navy, and I know how the 
avy polishes up when the admiral is coming around. You will also 

see some gear that was used on the Albatross [JI and you will also see 
gear that could be put back on board again. You will see the labora- 
tories and specimens taken by the scientists. What you see down there 
is not going to be used again, because you have no Albatross to use it, 
and that gear can’t be used by commercial vessels. So I hope you will 
have that thought in mind. 

In conclusion, I would like to thank Chairman Miller and the 
members of his committee for coming up here and hearing this testi- 
mony, and I sincerely hope you can find good reasons for those respon- 
sible for getting this vessel back in operation again, so that it ma 
assist a dying industry, so that we can have an industry which will be 
in competition with the people coming in here. 

Chairman Miter. I might say that this entire committee, not only 
the subcommittee, but the entire committee is quite conscious of the 
plight of the fishing industry. If you could be down in Washington 
and see my colleagues, not only from this coast but from the State of 
Washington, you might be sure you have some good champions down 
there. My good friend on my right has some bills in. We are al! 
quite concerned about it, but that is a major problem which is very 
much in front of this committee at this time. But I am very glad to 
see you are here, and I want to thank you for the way you have 
presented the evidence at this hearing. 

Is there anything else ? 

Mr. Cuarues L. Wueecer. I am representing Commissioner Foster, 
of the Commission on Natural Resources. I want to go on record as 
being in favor of keeping the Albatross or having another vessel. 

Chairman Minter. We hope we can have a vessel continuously 
working out of this area. We know there are factors which are not 
readily apparent as to why sometimes you can’t keep a vessel going, 
but, we know you can’t collect your data unless you can continue it. 
Perhaps the only way of doing it is what we are doing now, to spot- 
light it and hope we can come to some favorable conclusion on it. 

If there is no one else, the hearing will stand adjourned. 

(Hearing adjourned at 1:45 p.m.) 

FAIRHAVEN, MAss., March 9, 1959 
Mr. JoHn McCarrt, 
Legislative Director, American Federation of Government Employees, 
Washington, D.C. 

DEAR Mr. McCart: I am forwarding herewith, a two-page comparison of the 
facilities of the Albatross III and the Delaware. This should be attached to the 
summary of information being forwarded to you today, under separate cover, by 
Mr. Austin Powers. 

I hope that with the information we have furnished, you will at least be 
able to get a thorough investigation of the Albatross III deactivation. 

Very truly yours, 


EB. H. HItter. 
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Comparison of facilities 

















SI cages = ai 
Albatross IIT | Delaware 
nS eae ——— 
mmodations: 
ae ccastle et i ee eee DS TIES iisisshc ance etbuiatencaiaidtebdiiiacndmmela 12 bunks. 
DI iin seen ee aaa enee No shower. 
S WORUMOUON. «caicc tents cdceccanescdes _| 1 washbasin. 
DS CORR dn nccicecSednnd dst ecwaieeaen | 1 toilet. 
1 2 FORCING ROOM. - cecincnneasimawquodabacaas None. 
uarters: 
An Ohief DRG cdnaccuidenswoas ends | 1 RMR ca. ac cancecodeccdcccsedanomennael 1 bunk. 
a 8 ie se bt I cde caticnn aca aoc ananen edaceibace None. 
PT DOOD cccccncodce ace wan DD sie iss dsc gacacussceecnerrehoweneas 2 bunks. 
RN ee suthai mines Dob esad ND ce dacsadcscccsinar aah coke ntdiveceaeaa eden aa 2 bunks. 
| 1 washbasin. 
SING. sticrndanidsidsninsonrind Diese dstnvaibsadnth eseniddaee 2 bunks. 
ee 1 spp AG a aeetie diese hinciserinemeiedninabete 1 bunk. 
ES ccc acon coauxnekausn keene 1 shower. 
S WHOIS 5 <nttostunsicsedsedcacnkoghe | 1 washbasin. 
| POON. Jnccacncnkentntdncaskeleadtanee’ 1 toilet. 

Master. ----- <plaiamna an deei naan DR dinccnpsuenwanene ee ea | 1 bunk. 

F GO oan ob cect oncncanymd ae see 1 shower. 
POONA dc ce cccanceksaeeennoonae 1 washbasin. 
| TIEN. <1. .ccedacitconatelamnskanaseaa | 1 toilet. 

Scientist: 

ce Ee ne ea [2 WOO. ccnceencnedasnnancgndsoeedaasuneea | 2 bunks. 
FW ia eicncitenin inka hectic | 

i 0 OCINEINE . dianvincctiadecancae DA IN hin ssn cicntencieina ines bouensee | None. 

Ee OW SOMME MG nwecceccandenans Ah {| Ree eae ee Do. 

EG, @ SUIIGING J cwnnscscassaces Ae WAR! eee ee cmamieiencuanesiaaeaennr Do. 

DN 6 opel ce et Oda sees tas, ih de eee 1 bunk. 

| ORO WOR on nis canancavasnmmengheatmbaows | None. 
De CRRONE. 5 «, k6db-disidegncademeneostana Do. 
(| SRE RE ea ee trot ees a Do. 
) Ne MOCOURINIOGREIONB.S o.oo inc cancs) Gh RR cnnse ccc cia cweneabcncbeaendaana | 23 bunks. 
{ @ GWOT. acc nc ccd Scudadatacdgteuubi’ ----] 2 showers. 
SMO vrncancacndaunhsnecuagwadesn | 5 washbasins. 
CTOs henwentedtes oben jaeeewe dinate ...| 3 toilets. 

Mess facilities: 

Galley-- -.--------------| Stainless steel, approximately 10 by 10 feet_| Combination galley 

| and messroom, 
RNG MNOS oo cost eacecol aba Seats 8 men. - bile ; | Seats 10 men. 
Wardroom __---- bia ucdete tthe | Seats 9 officers _ _.- | None. 

Food storage ~-------------------.| Freezer, chill room and dry storeroom food | Refrigerator, food for 

for 3 months. | 15 days. 

Laboratory facilities. ................ 1 dry laboratory approximately 8 by 8 feet | None, 

with table, locker, lounge, bookshelf, 
and radio, | 
1 wet laboratory approximately 15 by 15 | Do. 
feet, ample lockers for equipment, stain- 
less steel sinks with hot and cold, both | 
fresh and salt water. <A.c. and d.c. cur- | 
| rent. 

Bathythermograph gear_-__..........| 2 wing platforms with winches and booms__| 1 winch on boat deck, 
utilizing lifeboat 
davit (poor practice). 

RA a 800 horsepower installed 1944, put in serv- | 700 horsepower 

ice 1949. installed when vessel 
} new, about 25 years 
| old 
Fuel capacity. .... 4 weeks average operations_ | 2 weeks. 
| Gyro compass-.. : Magnetic compass 





only. 


F‘AIRHAVEN, MASS., March 10, 1959. 
Mr. DonaLtp L. McKernan, 

Director, U.S. Department of Interior, Bureau of Commercial Fisheries, 

U.S. Fish and Wildlife Service, Washington, D.C. 

Dear Mr. McKernan: I have this date forwarded to Mr. John McCart, leg- 
islative director for the American Federation of Government Employees, perti- 
nent information concerning the deactivation of the Albatross III. 

As master of the Albatross III for nearly a year, I tried to act as an effective 
and impartial liaison between the employer and employee, and as such, I did 
not join the union. I felt that I would be able to fulfill my obligations to both 
parties better if I was not too closely allied to either one. I believe I was, to 
some extent, successful in my attempt to bring about a closer cooperation be- 
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tween the ship and the laboratory. I felt that I had gained the confidence of 
both my superiors and my crew, and of course this is the first requisite for a 
smooth running ship. 

Then came the order to lay up the Albatross III. I was not taken into the 
confidence oi the Service on this action, nor was I subsequently consulted con- 
cerning the condition of the vessel or the estimated financial requirements for 
the balance of the year. 

The budget which I was given at the start of the fiscal year 1959 was ade- 
quate to carry the vessel through the year with a minimum of maintenance and 
average repair bills. Monthly budget sheets, issued by the laboratory, show 
that we were operating the Albatross well within the appropriation. The 
latest figures, dated January 31, 1959, show us to be a little on the plus side, with 
ample funds for the remainder of the year. 

When the vessel was hauled out last summer for annual inspection, I was 
entrusted with full responsibility for the repairs and maintenance work, Amer- 
ican Bureau of Shipping survey, and U.S. Coast Guard inspection. Not one 
U.S. Fish and Wildlife Service official came near the vessel. Yet, as a result 
of reports originating within the Service, marine interests and the public 
alike have been given the impression that the Albatross III is excessively ex- 
pensive to operate and badly in need of major repairs. This is not true, and I 
wonder if you are aware that this is not true. 

Furthermore, if it became necessary to lay up one of the vessels due to lack 
of funds, who could have made the decision that the Albatross be the one? I 
did not, and I am fairly certain that Captain Hayes of the Delaware was not 
consulted. A comprehensive study of the overall operations of the two vessels: 
work accomplished at sea, scientist accommodations, research facilities, labora- 
tory space, condition of the main engine and hull, navigation equipment, fuel 
and water capacity, cruising range, yes and even toilet facilities, all add up to 
but one possible conclusion, that the Albatross III is by far the best equipped 
and most economical to do the work. 

If there is some other reason for deactivating the Albatross, I have been un- 
able to learn what it is, and I believe such information should be made 
available. 

Only the union, representing the Government employees at the Woods Hole 
Laboratory, has seen fit to consult me on the condition of the Albatross III, I 
have replied with all the information I could glean from my own experience 
and that of the officers, crew, and biologists who know the vessel as no one 
else does. Some of this information is at considerable variance to that con- 
tained in your report of February 25, 1959, to Senator Saltonstall. 

Sincerely yours, 
EK. H. HILter, 
Master, Formerly of the Albatross III. 


FAIRHAVEN, Mass., March 9, 1959. 
Mr. JoHn McCarrt, 
Legislative Director, American Federation of Government Employees, 
Washington, D.C. 


Dear Mr. McCart: Attached is a summary of information furnished by the 
master, chief officer and second officer of the research vessel Albatross II 
which is, in effect, a rebuttal to the report issued by the U.S. Fish & Wildlife Serv- 
ice, concerning the deactivating of the Albatross III. 

This summary represents the beliefs of the crew of the vessel, some of whom 
have been attached to the Albatross since it was activated in 1949. It is not 
intended as a personal gripe of one or more crew members, but rather a desire 
to make known all the facts by persons genuinely concerned and critically 
involved in an action effecting the very economy of our country. 
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Not having access to Service files, it is not possible to substantiate all the 
figures contained in this summary. They are however, to the best of our knowl- 
edge, true, and of such variance to the Fish & Wildlife Service report that we 
feel that a complete and exhaustive investigation is warranted. 

Very truly yours, 
E. H. HILxer, 
Master. 
WILLIAM J. BRUCE, 
Chief Officer. 
AUSTIN J. POWERS, 
‘ Second Officer. 
SUMMARY OF INFORMATION IN REBUTTAL TO REPORT ON DEACTIVATION OF “ALBA- 
tross III” SUBMITTED By U.S. FisH AND WILDLIFE SERVICE, DATED FEBRUARY 
25, 1959 


The statement on the conditions of the Albatross III, contained in subject 
report, is very misleading and, in part, something less than factual. Take the 
very first statement in the report, for instance: “As a result of continued repairs 
and shipyard work the Albatross III is in safe operating condition.” It is only 
as a result of continued maintenance and annual overhauls that any vessel is 
kept in a safe operating condition. Repairs and shipyard work is not unique 
in the case of the Albatross III, as this sentence would have you believe. 

It is a provable fact that considerably less than average amounts of money 
have been spent on repairs to keep the Albatross IIT at sea. A recent check of 
Boston shipyards indicates that the annual overhaul costs for a 100 foot tow- 
boat ranges between $30,000 and $40,000. Yet subject report, which shows an 
annual outlay of $33,000 for Albatross III “Overhaul costs,’ would have you 
believe this is exorbitant. 

Even if the figures shown for shipyard repairs, on page 3, were accurate and 
actually represented expenditures made solely for repairs and maintenance, this 
would still be well below the amounts spent by other Government services and 
private companies to keep their vessels in shape. 

But these figures are misleading. During the years 1955 through 1957 the 
records will show that a considerable portion of the money, itemized as “ship- 
yard repairs” in the report, actually was spent on structural changes and safety 
equipment to comply with U.S. Coast Guard and American Bureau of Shipping 
recommendations. Some of these items, which run into many thousands of 
dollars, include two new metal lifeboats and launching equipment, an escape 
hatch from the crew’s quarters forward, extra fire hydrants, a new general alarm 
system, and other items totaling 42 deficiencies found to exist on the Albatross 
III. Ironically, most of these deficiencies have never been corrected on the 
Delaware, which the Service proposes to centinue operating with a double 
workload. 

Also included in the “shipyard repairs” must be the several thousand dollars 
put into designing, building, and installing a new winch for the scallop project. 
Due to faulty design, this winch has never been operated, nor will it ever be 
operated without extensive and expensive alterations. There she sits, “a $20,000 
piece of ballast.” 

No; if the actual upkeep costs of the Albatross III were itemized for all the 
years she has been operating since 1949, the results would be so low as to be 
downright embarrassing to the Fish and Wildlife Service. For actually it was 
other Government services and a private institution that have over the years 
really put the money into the Albatross ITI. 

The Woods Hole Oceanographic Institution spent some $80,000 on her in 1951, 
making extensive alterations and improvements. When the vessel was drafted 
into military service during the war, she was refastened from stem to stern, a 
hew powerplant was installed, bottom plates replaced where necessary, and 
frames and longitudinal members reinforced throughout the vessel. It was due 
to these repairs, made by others, that the Albatross III met classification require- 
ments of the American Bureau of Shipping in 1957. It is for the same reason 
that she is in a seaworthy condition today—not because of exorbitant repair bills 
paid by the Fish and Wildlife Service. : 

In all the years she has been operated by the Fish and Wildlife Service, the 
Albatross III has experienced but one major breakdown. That was when her 
main bearings burned out in 1957. This can happen to any ship, old or new, and 
certainly should not be construed to indicate old age and high upkeep costs. 


’ 
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Referring again to page 1 of subject, the new deck installed in 1958 was a 
job that should have been done a year or so earlier. It would have been too 
if it had not been for the engine breakdown, which fact shows that the expense 
of engine repairs came in lieu of annual upkeep costs, not in addition to them. 
The deck job, which cost $4,200, did not, of course, consist of new deck plates, 
but rather the replacement of the old wood sheathing with a modern, water- 
proof, nonskid deck emulsion. When the steel deck plates were bared during 
this work, they were test-drilled by ABS representatives and found to be in 
excellent condition. There are no new leaks in the deck, contrary to the report. 

During the past 12 months the schedule of the vessel has never been delayed, 
nor have any scheduled cruises been omitted, due to breakdowns or other causeg 
which could be attributed to the vessel's condition. In years past, certainly the 
engine breakdown caused considerable delay, but beyond that there have been 
no major repairs or out of the ordinary repairs or layups causing undue delays 
in the work schedule. Indeed, no condition exists aboard the vessel today to 
keep her from going to sea for 300 days per year, if the work schedule required 
it. According to subject report, the Albatross III has been at sea for 102 days 
during the first half of fiscal year 1959. This, of course, equals an annual rate 
of 204 days. And this rate was accomplished with a scheduled idle period of 
25 days over the Christmas holidays. The figures in the report just do not 
add up to the conclusion that the Service draws from them. 

On page 5 of the report, it is stated that costs for the Delaware run about 
$10,000 per month, compared to $14,000 per month for the Albatross III. From 
these two cold, uninformative figures, someone would infer that the Delaware 
was more economical to operate—$4,000 per month cheaper, if you please. 

A look at the attached sheet, showing a comparison of research facilities 
and personnel accommodations aboard the two vessels, and considering the fact 
that the Albatress III has been working almost entirely on a 24-hour, round 
the clock, watch and watch basis, whereas the Delaware has been operating on 
a strictly daylight basis, then these figures present a different picture: 


Albatross IIT: 
Carries average of 6 scientific personnel each working an average of— 


NN opts cs cet caiman aeatinn cai ecb ween nniaianaed ata ie 12 
RR GP TRON RE BOB os cick cc acini nano accanwccckannawee 15 
nO I as a eke dasa ewkeeeuetwnduaeeenuee 180 
PION ition cnGdocencnend adn Matin acekiwnnnnaeadaawed 6 
eI. “DOUCS DOF CRONE ois ee ccccmcnneaccuouuaks 1, 080 


$14,000 x 1,080 hours=$13 per hour of scientific research done on the 
Albatross III. 


Delaware: 

Carries average of 2 scientists, each working an average of— 
IN A ES aa catnnheanin iene eam 10 
ee ee NE GOR eicicate necenductanwndnteanenkaawcbasucads 15 
eR i acai lane ch ab anes Siecle peas ae 150 
ONG cat scapes acts tl cocci td tp cells hp ica ecole 2 
I NEE OR is oi seg Seed eeecdeececk ieee 300 

$10,000 x 300 hours=over $33 per hour of scientific research done on the 

Delaware. 


On a typical fishing cruise the Albatross III will average better than 10 tows 
per day, fishing round the clock. On a recent cruise report, figures show that 
the Delaware averaged less than four tows per day. If the Albatross III can 
accomplish more than twice as much work for less than one-third more oper- 
ating cost one might expect to believe she would be judged more economical. 
The fact is that not one man aboard either of the two vessels, or the biologists 
and technicians who go out on them, not one experienced seaman, given a simi- 
lar choice would choose the Delaware. It is a most illogical move. It is a deci- 
sion arbitrarily made by someone totally unfamiliar with the operation of the 
two vessels. 

The statement of increased costs shown on page 5 of the report certainly 
represents a drastic increase in the wages of vessel personnel. But here again 
the figures lead you astray. There was no review of wages made until 1957 











OCEANOGRAPHY IN THE UNITED STATES 2961 


and the results of that survey showed that the men were drastically underpaid. 
Hence the increase. During the period 1957 through November 1958, subsequent 
surveys resulted in a slight increase. In February 1959 the Wages Reviewing 
Committee again reviewed the wages, and in a surprise move, instituted, in 
record time, another substantial pay raise. And, incidentally, they advised the 
Albatross crew of the new wage rates at the same time that they announced 
the deactivation of the vessel. In the same breath, literally, the crew were 
given a substantial wage increase and fired. Actually, in the case of the Alba- 
tross III, it has been pointed out that as a result of a drastic reduction-in-force 
order, reducing the number of crew members substantially, the subsequent pay 
increases affected the overall salary budget for the vessel considerably less than 
the report would tend to make us believe. 

The lay up of the Albatross on such short notice is a real catastrophe for some 
of the men involved. Sure, they can find other work, in time. But they have 
gotten away from commercial fishing, lost their contacts, and passed up higher 
paying jobs for the ultimate security and satisfaction that they expected from 
Government service. Several men who have been hospitalized for injuries or 
illnesses suffered in Government service now find themselves out of a job and 
owing the U.S. Government several hundred dollars for advanced sick leave. 
They have been ordered to sign releases permitting the Government to withhold 
accumulated retirement benefits and annual leave payments. 

In one instance, a man sick in Brighton Marine Hospital was mailed papers 
to sign permitting the service to advance him sick leave to cover his extended 
period of illness. He signed them in good faith, not expecting the vessel to be 
laid up scarcely 2 weeks after he returned to work. Certainly responsibile men 
within the service contemplated the deactivation of the Albatross months before 
the crew and public were advised. This being the case, it seems highly illogical 
and most careless of those in management to encourage the man to take advanced 
sick leave. 

When the vessel’s crew were called together to receive their final separation 
papers, men owing sick leave were requested to sign away their pension fund and 
accumulated annual leave. This is money they will need to support their 
families while looking for work. In the case noted above the man was told it 
would go hard with him if he did not sign the release on the spot, after he had 
requested permission to take the form home to discuss with his wife a method 
of paying over $400 back to the Government. After signing away all the benefits 
he had coming the man admittedly could not give the Government a check or 
money order to fulfill the claim. But he was forced to sign the release over a 
handwritten statement, dictated by regional administrative officer, to the effect 
that he needed additional time in which to pay the Government claim. 

At this same separation meeting each of the crew members was handed a blue 
form No. 52 and told to sign his name anywhere on the back. In response to 
questions about the form, the regional administrative officer said it was not 
important, “Don’t bother to fill it out’—“Just sign your names on the back, so 
we'll know where to send your checks and how to reach you in the event we havea 
job for you.” On closer inspection, it was discovered that form No. 52 is a re 
quest for personnel action, in short, a resignation form. When several men ques- 
tioned the signing of this form, all were told they did not have to sign the form, 
plain paper would do as well. Was this subterfuge? 

In the case of the chief officer of the Albatross, the arbitrary action of de- 
activating the Albatross came less than a month before the completion of his 
fifth year of service, thus depriving him of his right to a future annuity. This 
injustice is even more odious when considered in the light of the man’s age, 
which is 65. Certainly arrangements could have been made to keep this man on 
duty for another month. 

The master of the vessel is 2 weeks short of completing a full year of active 
duty.. His retention points are 1-plus. He has not received a performance 
oe although this could conceivably increase his retention points to 3. 

hy? 

The statement on page 10 of the report to the effect that the Delaware will 
be able to accomodate additional crew members without difficulty is a strange 
and irresponsible one. A poll of the officers and crew of either vessel, the 
reasearch biologists, or any impartial observer would belie the statements most 
emphatically. A vast amount of money must be spent to increase her accom- 
modations and install the most meager facilities. No amount of money could 
make her equal to the Albatross as a research vessel. 
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Certainly the Service needs new research vessels. Attempting to convert a 
naval ship, except in an emergency, as a stopgap measure, would be too costly 
and very unrewarding. But on second thought, does the Service need research 
vessels at all? Or, indeed, is it equipped with the know-how to operate ocean- 
going vessels? The largest and best equipped, yes, the only fully found deep 
Sea research vessel the Government owns is now being dismantled in Boston 
for lack of foresight. And this action is taking place at the very time men who 
know, men of vision the world over are emphasizing the importance of undersea 
research. Says the National Academy of Science, ‘‘a greatly expanded undergeg 
research program is needed.” And, “ocean research is as important to us as 
space research.” “Deactivate the Albatross III,” echoes the Fish and Wildlife 
Service. 

Perhaps the Albatross is too large a vessel for the Woods Hole Laboratory, 
Perhaps an 80-foot inshore trawler will meet their requirements. If so, the 
Albatross should be operated as an oceangoing research vessel at large, to be 
put at the disposal of any laboratory on the Atlantic or gulf or Pacific coast, 
Alaska, or anywhere else that a properly oriented program can justify her use. 

Perhaps a whole new research program should be built around the Albatross 
III to utilize her exceptional facilities, extended cruising range and experienced 
crew. She should be made available for specific types of offshore research in any 
area of the world. Certainly she should not be taken out of service. 

The Service proposes to use fishing vessel charters wherever necessary to 
augment the work of the Delaware. This has been the policy in the past, even 
when the Albatross was operating. In an effort to save money, this way, the 
Service accepted bids from the boatowners and invariably the boats quoting the 
lowest prices were those that were either unsuccessful for fishing, or laid up 
with engine trouble, or at best, were the lowest of the lowly craft. As a result, 
the research biologists have been sent to sea in inferior boats, not at all repre- 
sentative of the commercial fishing fleet. And it is a known fact that the best 
of the boats do not meet the minimum standards for lifesaving equipment, 
manning or seaworthiness as set up by the U.S. Coast Guard. In addition, 
the facilities offered our biologists in the way of accommodations and research 
equipment are inadequate. One gear and equipment specialist reported he had 
to sleep on the lower shelf of a food locker on one chartered vessel. 

The fishing vessel Dartmouth, chartered for scalloping, found it was losing 
money on the charter, so requested permission to fish commercially, at night 
when the scientists were not working. This request was granted. The Dart- 
mouth crew cast aside the Fish and Wildlife Service scallop dredges, stating 
that they were rigged wrong and did not fish well. They rigged up their own 
gear and used it. The expressed purpose in using the Dartmouth on this 
project was that a typical commercial scalloper was needed to give the scientist 
an authentic sample of scallops and scalloping operations. It has been in- 
ferred by the Fish and Wildlife Service project leader that the Albatross was 
too large for the work and would not produce realistic results. Fishermen 
eontend that, using the proper gear, the Albatross would be ideal for the work. 

Because they are small and ill equipped for research and above all, uncerti- 
fied by the U.S. Coast Guard, the commercial fishing boast are often held in 
port by the weather, thus tying up the time of several biologists, awaiting better 
conditions. Even under ideal weather conditions, such boats are uncomfort- 
able, so it is questionable if the scientists can accomplish as much work ds they 
would on the Albatross. 

If a commercial vessel is in good condition, such as a well found Hiliner, 
fishing regularly with an experienced crew, it can ill afford to accept a charter 
from the Fish and Wildlife Service. They are earning too much money on 
their own. 

It is in fact, false economy to lay up the Albatross III. It is possible that 
what is needed at this time is a complete and thorough investigation of man- 
agement operations of all of the Service vessels. A research biologist should 
not be expected to be an expert out of his own field. He has had no marine 
education or experience required to operate a vessel, manage its schedule, or 
to understand the problems—fishing and shipping. Responsibility for research 
vessels for each region should be segregated under an authority completely 
separated from laboratory administration. If the maintenance, provisioning, 
manning, and budgeting of vessel operations were put in charge of a competent 
marine superintendent charged with keeping the vessels in shape and ready to 
meet the work schedules required by the various laboratories, then there would 
be no occasion to call the Albatross III “a $175,000 headache.” Operating a 
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yessel is not a “headache” to men experienced in handling seamen or con- 
versant with the costs of various phases of ship maintenance and management. 

Thousands of dollars’ worth of equipment—nets, trawl doors, wire, and 
other gear have been damaged or destroyed entirely for lack of proper care or 
stowage. On the dock at Woods Hole is a mountain of fishing equipment rusting 
and rotting away for lack of proper care and protection from the weather. 
Perhaps enough of this equipment has been carted away to the dump already 
to cover the salary of a competent marine superintendent for a year. 

A closer cooperation between the activities of the two research vessels in 
this region would result in lower costs of gear and a more integrated work 
schedule. In some few instances, one research vessel could do the work of two, 
if care were taken in planning the cruises. One or two competent maintenance 
men, working in a single gear shed to serve the two vessels, would save countless 
hours of delay aboard the vessels by mending nets, repairing gear, and making 
up new equipment. Money is needlessly being spent to purchase completed 
nets and trawl gear, whereas the required materials could be bought in bulk 
quantities and made up by our own maintenance men, or equipment specialists. 

This term “equipment specialists” should be scrutinized. It is the title of 
numerous classified employees connected with our laboratories. Some of these 
employees are truly expert gear specialists and many are not. Our real special- 
ists are aboard the vessels, working at their trade, 12 hours a day. But these 
men who have been working at their trade for 40 years or more, are never asked 
for advice, never consulted about new gear or contemplated fishing activities. 
They have, in many cases, reached a point where they will not even offer unso- 
licited suggestions, for experience has taught them that their ideas are not 
wanted. Many thousands of dollars’ worth of equipment has gone by the board 
for lack of proper rigging, or understanding of the ordinary practices of 
seamanship. 

The men on the Service’s research vessel are not encouraged to offer their 
ideas and suggestions. In many instances they have been discouraged from 
taking any interest in the development of new gear. And this within the branch 
of fisheries called “exploration and gear research.” Even private industry has 
found it profitable and to its advantage to encourage employee interest in 
improving equipment and operations. 

We have men on our vessels who have spent hours of their own time and 
many dollars of their own money in pursuing an idea for new equipment, only 
to find their superiors ashore uninterested and unenthusiastic, probably because 
of their lack of understanding of the problem. 

Men, and most especially fishermen, with their heritage of independence and 
self-sufficiency, do not like to be supervised by shoreside personnel totally 
unfamiliar with ship gear and equipment. It is like throwing salt on an open 
wound when such shoreside personnel are rated as gear and equipment specialists. 

The budget set up for the Albatross III at the start of the fiscal year 1959 was 
sufficient to operate the vessel for a year, with a minimum of maintenance work 
and average repairs. Each month the vessel has received a budget sheet showing 
expenses to date and balance in the appropriations. The last such sheet 
received was dated January 31, 1959. It showed that the vessel was operating 
well within its budget and had sufficient funds to operate the rest of the year. If 
ra Service is in fact without funds, then where did these budget figures come 
rom? 

Although the welfare of the actual men involved in the deactivation of the 
Albatross III is of little importance when compared to the jeopardization of 
the country’s research program, America has had a long background of standing 
for and fighting for the value and dignity of each of its individual citizens. To 
summarily deactivate the Ablatross III without careful examination of all 
the ramifications of the situation can only be called a blunder. It is unthinkable 
that this vessel should be deleted from our already insufficient research program, 
curtailing the biological research so important to our national welfare at this 
critical time when maritime nations the world over are exploring the waters 
washing our very shores in ultramodern research vessels. 

It is the recommendation of the undersigned, that before the U.S. Govern- 
ment’s only major research vessel is taken out of service, further study by 
responsible and impartial. authority be undertaken, to determine the truth of 


the myriad claims and counterclaims, reasons, and excuses put forth to justify 
this action. 











bt 








OCEANOGRAPHY IN THE UNITED STATES 


MONDAY, JUNE 1, 1959 


Hovuss or REPRESENTATIVES, 
SPECIAL SUBCOMMITTEE ON OCEANOGRAPHY 
OF THE COMMITTEE ON MERCHANT MARINE AND FISHERIES, 
Woods Hole, Mass. 


The subcommittee met, pursuant to notice, at Woods Hole, Mass., 
Hon. George P. Miller (chairman of the subcommittee) presiding. 

Present: Representatives Miller, Oliver, and Flynn. 

Also present: John M. Drewry, Esq., chief counsel and Congress- 
man Hastings Keith, Ninth Congressional District, Massachusetts. 

Chairman Mier. The meeting will please come to order. 

We will now hear from members of the Woods Hole Oceanographic 
Institution. 

The first witness will be Paul M. Fye, director. 


STATEMENT OF PAUL M. FYE, DIRECTOR, WOODS HOLE 
OCEANOGRAPHIC INSTITUTION 


Mr. Fyr. The Woods Hole Oceanographic Institution was founded 
in 1930 as a direct result of a recommendation of a National Academy 
of Sciences’ Committee on Oceanography which had been studying 
the status of marine science in this country for 214 years prior to 
the submission of its report in 1929. The effects of this report three 
decades ago were vast and far reaching, not only in the establishment 
of this Institution but also in the expansion of the teaching of ocea- 
nography in several universities throughout the country and in the 
extension of the work of the Scripps Institution of Oceanography at 
La Jolla, Calif. 

In spite of the fact that these 30 years have seen this Institution 
grow into a full-fledged, energetic research institution and that ocean- 
ography has become a science well recognized by each school child 
and now commonly mentioned in newspapers, magazines, and by the 
man on the street, we find ourselves today urged by another National 
Academy of Sciences Committee on Oceanography to once again 
expand greatly our research effort in oceanography and related 
sciences. The increased appreciation in recent months for the urgent 
need to increase rapidly our stake in the ocean frontier has been a 
direct result of the work of your committee and the recent work of the 
Harrison Brown group. We hope that an examination of our In- 
stitution, its nature, history, how it came into being, the science it has 
done and is now doing will assist you in your appraisal of oceanog- 

raphy and in your ev valuation of the Nation’s requirements for the 
future. This task which you have set for your subcommittee is of 
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great importance to science, civilization, and our country’ s welfare 
and security. We at W oods Hole are indeed grateful for your inter- 
est and consideration. 

STAFF 


The Woods Hole Oceanogr aphic Institution was chartered to prose- 
cute the study of oceanogr aphy in all its branches; to maintain a lab- 
oratory or laboratories, “together with boats and equipment, and a 
school for instruction in oceanography and allied subjects. We are 
a small research institution with a staff of 130 technically trained and 
approximately 300 regular employees. In the summertime our work 
is substantially increased by the addition of about 125 people who 
are generally faculty members of universities, graduate students, and 
college students. We have 40 research associates on our staff from 27 
colleges and universities. As you well know, relatively few people 
are trained i In our universities as oceanogr aphers but most we recruit 
people with training in fundamental disciplines such as chemistry, 
biology, physics, mathematics, : geology, and meteorology. At the pres- 
ent time our research staff has a composition shown on the following 
table. 

TABLE I.—Research staff of the WHOI 











Degrees 
Category Number | l 
| Doctor of Master of Bachelor of 
| philosophy | science science 

ROE NOR np a Se rec aacetaetn 29 | 16 | 4 9 
Chemists TEES SE a ee cae 13 | 5 1 7 
RING ia isin win ind tins Geie ken nim 2 2 3 2 
Physicists. ae eh ear aot a 19 | 6 6 7 
Engineers ee mechanical, electronics, 

Rint iad i a cea a ee 4 22 
Geolog ists ea = ree Ps ; Roe 14 6 2 6 
OOPEROPTAD OTE os in ois 0 Sse nesses 2 aia 16 2 | 6 8 
Meteorologists - - - Be A eet - 10 4 | 2 4 

| 





The complex nature of the ocean systems requires that our scientists 
have a sound basic training in one of the fundamental sciences with a 
broad interest in related sciences. They must have some special train- 
ing in the problems relating to science at sea and, above all, a keen 
interest in the scientific problems of the oceans coupled with an in- 
tense desire to go to sea to solve them. 

From its inception the Institution has taken a strong interest in the 
training of oceanographers and we are now most conscious of the im- 
portance of attracting and training brilliant young people in the 
fields of marine sciences. The founders were all attached to academic 
institutions and viewed the Woods Hole Oceanographic Institution as 
a logical extension of their university research and an excellent facility 
for fulfilling their desires to study the oceans. Over the years many 
fellowships have been awarded—often from funds urgently needed 
for research projects. Table II shows something of the results of this 
fellowship program. Woods Hole-trained people are now working 
almost everywhere that oceanography is in progress in this country. 
Recently we strengthened our summer fellowship program by in- 
creasing the stipend and received over 10 times as many excellent can- 
didates as we could : appoint. 
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TABLE II.—Summary 
GRADUATE STUDENT FELLOWS AT THE WOODS HOLE OCEANOGRAPHIC 























INSTITUTION 
| | | | | 
1930-34 | 1935-39 1940-44 | 1945-49 1950-54 | 1955-58 Total 
} | 
oe 
Number granted................<....-..-.-.- 36 | 39 | 12 | 26 39 45 197 
Number of fellows--- ied eaaieel : 26 24 | 9 | 23 | 29 37 148 
Further history RIE ics ch aunieseniosbe 5 9 2 | 7 | ll 7 41 
Higher degrees earned: | 
Master of arts..---.----------------------]------ a Petes Mi 3 1 5 
Doctorate......-.------------------------ 14 13 5 | 13 10 3 58 
Medical doctor.._..-.---- paxesie wasab donee 3 | 2 ities 2B eee 6 
Present position: | 
WHOIL.._...-.....-..-------------------- A De fotracdlie | 2 | 5 2 ll 
Meademic. ..........-<------------------.. 9 | 11 | 5 | 6 | 7 5 43 
Industry.-.-.-.-- waesqo---0-- ee 4 1 2 i. eee 9 
Medicine-......-.- aeneacemmies 2 D lencduge |------ i E 3 
Government research. _____.. a Dy [ences aie eae | 0 acca Beaten 6 
Unrelated to oceanography------------- ai 1 |} aces 2 | 2 i 9 
DE Mattie dhnordénncasdcesnack as dni bieamacawtak Oatasatsno mas Pave Wie xs 2 
BRUOIEBs 6 nsiwiccnninndaincadwensieaacs 2 22 | 24 
Total_- gaat, oh Shes mae Le a 21 15 7 16 | 18 | 30 | 107 
Associates at WHOI.- | O teataes 2 tecccenes | Ih eeracnxess 5 
Number granted d postdoctor al fellow ships at | | | | 
WHOL.. wer ecennenneennenaenenenne| 1 | 3 | 1 | 1 |} 2 1 9 
' ' | 








POSTDOCTORAL AND FOREIGN FELLOWSHIPS AT WOODS HOLE OCEANOGRAPHIC 
INSTITUTION 








Total number granted_--...--- i is Sec 20 | 23 | 10 8 30 | 32 123 
Number of fellows_-.. steoacuwnucke | 17 | 14 6 5 | 23 25 90 
OE Lo See ee 4 | 2 | 1 | 2 | 8 14 31 
eee ee -| 3 | 9 | 4 | 3 | 7 7 33 
Number of fellows contributing to collected | | 
reprints........--..------------------------- 13 11 | 4 | 3 | 13 4 48 
Number of publications: | | 
Fellows. .-..---.------ nebne sascinenccenae 27 | 7 | 9 | 14 3 | 92 
Bleek memhels....-.-.-.-<- ceil 50 | 37 | 101 
Number of fellows appointed to st¢ aff. Wes | 2 | 1 | 16 
Number of fellows appointed to associate | | | 
staff _- 1 Ws aes J 5 | 9 | 29 
Number of deceased....-- a sits | Si Si ay eee 1 





! Includes 1 also listed as student fellow. 
2 Includes 3 also listed as student fellows. 


FACILITIES 


In the two laboratory buildings at Woods Hole, one of which was 
completed in 1954 by the U.S. Nav y and has been occupied by our 
staff since that time, we have a total of 58,500 square fleet of floor space, 
These waterfront laboratories furnish excellent working space for our 
staff but are now overcrowded and our administrative : staff, together 
with much of our specialized electronics work, is poorly housed in 
temporary structures. The original investment in shore facilities of 
$325,000 in 1930 was increased by $800,000 by the U.S. Navy in 1954. 
Scientific equipment valued at over half a million dollars is currently 
in use by our oceanographers. Much of this is of such a special na- 
ture that it must be designed by our own engineers and built in our 
own shops. 

The most important asset of an oceanographic institution in addi- 
tion to its staff is its research fleet. At present our fleet consists of 
five deep-sea vessels and two small inshore boats. From time to time 
these vessels have been supplemented by naval vessels on special de- 
tail. Logistic support of our expeditions is on occasion furnished by 
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the U.S. Navy. The composition of the WHOI fleet is shown in table 


Ii. 
TABLE III.—WHOI research fleet 





$$$ 




















a : 
Gross | Con- | Con- Labo- | Deck | Scien- | 
Vessel ton- | struc- | version | ratory | work | tific Origin 
| nage ! tion date | space | space |comple- 
date ment | 
— 4 EE |— _ as — ence 
Deep-sea vessels: Feet Feet 
EE sag ncinces ee! a 430 280 9} Designed and built for 
WHOI; private funds, 
Crawford: .........- 260 1927 1956 300 1, 032 7 | Converted _ Coast Guard 
cutter. 
ite Rien 191 1943 1951 250 626 10 | Converted Army transport. 
er 1, 300 1943 1958 1,640 | 2,958 28 | Converted ARS; MB8TS 
operated. 
Mierennankawaet 90 | 1953 1959 95 400 5 | Converted private yacht, 
Inshore boats: 
BEE sntinkuneiws 2 et eee 35 65 3 | Designed and built for 
_WHOI; private funds. 
TE iiccatotescs i eee 2 (2) (2) U.S. Navy Liberty boat; on 


loan. 





1 For total displacement see table in ‘“‘Short History of WHOL” by Dr. Iselin. 
2 Open day launch. 


It has been repeatedly stated that the research vessel Atlantis is the 
only oceanographic research ship in this country specially designed 
for research at sea. She was built for $218,000 in 1930-31 and has 
proved to be a most capable vessel. Oceanography has, however, 

rown along with other sciences over the intervening years and now 
the use of modern electronics, isotopes, and the like have outgrown the 
capacity of sailing ships such as the Atlantis. Our best marine ad- 
visers indicate for reasons of safety and efficiency that it will be neces- 
sary to lay up the Atlantis in June of 1960. We have made an inten- 
sive study of research vessels and our specific requirements. It is our 
hope that the artist’s conception shown on the frontispiece of this 
statement can be implemented into a vessel on the building ways be- 
fore the Atlantis is decommissioned. 

The rest of our fleet over the years has been made up of converted 
yachts and military vessels. Its present composition is shown in table 
III. These have been of invaluable assistance during war emergencies 
and when no other means were available for research. But they are 
indeed poor substitutes for vessels specially designed for our work. 
The USNS Chain recommissioned in November 1958 is proving to be 
an excellent addition to our fleet and the present extended cruise to 
the eastern Mediterranean is an indication of her capabilities. Her 
capacity for 28 scientists is a welcome innovation in U.S. research 
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ships—though still small in comparison to the berths for 70 scientists 

on both the Vityaz and Michail Lomonossow of the U.S.S.R. It is: 

salutary fact that all the oceanographers in the United States put to- 
ther could not fill the scientific berths available in the Soviet research 
eet. 

The research vessel Crawford and the research vessel Bear have per- 
formed magnificiently for small ships; but it has been constantly 
necessary to overextend their capabilities in order to do some essential 
piece of research. The Crawford made 8 of the 13 trans-Atlantic 
crossings we have made in connection with the International Geo- 

hysical Year and her scientists sampled the ocean in 6,100 spots. This 
is a fair proportion for 1 small ship of the 24,000 samplings this Insti- 
tution has made in the Atlantic Oceans during the IGY alone. 

The implementation of the recommendation of the National Acad- 
emy of Sciences’ report for an expanded research fleet of modern ships 
is one of the key facets of the proposed program which is completely 
essential if this country is to maintain its necessary stature in the 
science of the world. Naturally the construction of ships requires 
expanded shore facilities and they should be closely coordinated. Ac- 
complishment of one aspect without the other would be fruitless and 
unwise. 

BUDGET 


This Institution was founded on the concept that science should be 
largely funded by private means and was provided with a private en- 
dowment of $2 million in addition to money for the land, the laboratory 
and the research vessel At/antis. Today the market value of our en- 
downment is estimated at $5 million. There have been no substantial 
gifts for endowment since the first year. These funds were sufficient 
to meet the needs of the small staff during the 1930’s, but with the on- 
set of World War II and its attendant urgent requirements in oceano- 
graphy it became necessary to supplement the operating funds by 
money from the Federal Government—largely through the Office of 
Scientific Research and Development and the Navy. 

Today about 90 percent of our annual budget is obtained from Fed- 
eral funds. The remaining 10 percent is available from private fund- 
ing—endowment income, industrial grants, and WHOI Associates. 
During 1959, our estimated expenditures of $314 million will almost 
double the original endowment figure. Without question oceano- 
graphy is one of the more expensive sciences when the cost per single 

atum point is considered. But the total expenditures are insignific- 
antly small in comparison to the need. A breakdown of our budget for 
1959 is shown in table IV. 
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TABLE 1V.—Revised budget for year 1959 





[Dollar amounts in thousands] 
































a 
Total 

Income: } 

Government contracts: | 
Navy i ia eka aimeren wie ndeth wiped bee witness @ ebutbscddobovabebdbtent denote. $2, 722.4 
National Science Foundation_-_-..---- a Eee aa a A ea en ete 623.2 
eee nen a ee ee in ci Sage lee 2 ed 137.7 
PR IR os nna oo atenee divine HA aR EPS ba ee nae baie 11s, Bcc Gbted ee ee 59.7 
NN ee ee ee = scp Toaeeten athe ieee 40.0 
i PN cide tsitciachnsinctenns casein aepineipas -ouuneadgaheoanidenannowin 15.0 
Public Health Service-.---- Stbb ddbnawnbewadddsdenmennstddcssiccsssus janbénckdbicadaced 12.3 
3,610.3 
EIN GIT eI inca the canes phon ce swe dda duc yenwhensnenianeddececodd 20.0 
a et eh nundumrGeisamnse aoe eee Sib th tik ae 133.0 
I nk ct cndcncdiecnntcdensics peebsbieddes giitosed cine te ed ce eee ee 12.0 
bcs ct cenScesstacdiebtoussicndvenkssbiuapeds A Mile ee ee te | 3.7753 

Vessel | Supplies 
Direct opera- and Travel | Indirect Total 
labor tions equip- costs 
ment 
Expenses: 

Biology------------------------------- $105. 5 $85. 8 21.7 | $3.9 $54.2 $271.1 
ET sinc cuhenam inh enealniied sas 89.7 27.7 18.4 3.5 55.5 194.8 
SIOEEY occctinndencsecscnsnconnnonses 25. 1 37.7 4.6 1.8 19.0 88.2 
Geophysics- -..----------------- — 415.0 389. 3 358.9 70.2 253.8 | 1,487.2 
ooh iiitad eu cbivcanontsnksad MD Bickunksba’ 35.7 10.6 44.8 200.1 
Physical oceanography-..-...-..-------- 478.2 387.8 196. 1 35.0 285. 5 1, 382.6 
APOE... cn ccnmncenescosensccceescad= é 25.0 93.0 5.0 28.3 151.3 
Total budget for year 1959_.-....-..| $1, 222.5 $953. 3 $728. 4 $130.0 $741.1 $3, 775.3 
Poréemt......... .- 522.2... -.24022-52------0 32 25 19 4 20 100 
Actual costs, year 1958-.-..-.-- aaa qenin $1, 043. 1 $593. 3 $662. 9 $132. 7 $625.9 | $3,057.9 
Percent......--.-------------------------- 34 19 22 4 2] 100 




















Here it is shown that the largest source of funds is the U.S. Navy 
with the National Science Foundation second and the Atomic En- 
ergy Commission third. The breakdown of expenditures in the sev- 
eral areas of science is also shown in the table. Our greatest efforts 
are related to military oceanography and the problems of naval war- 
fare. These, though of paramount importance, should not over- 
shadow the other important problems awaiting solution. I refer 
here to research areas such as marine meteorology, ocean resources 
of food, minerals and energy, sea-keeping for merchant ships, atomic 
waste disposal, pollution of coastal waters and even more important 
those areas wherein our knowledge is insufficient to identify them. 


THE FUTURE 


We at Woods Hole endorse heartily and fully support the report 
of the National Academy of Sciences’ Committee on Oc -anography 
and the TENOC program of the U.S. Navy. Weare well aware of the 
responsibilities it imposes upon us and our colleagues. We, too, have 
been looking into the future and projecting our needs as we see them. 
We have completed preliminary design on a number of types of re- 
search vessels and selected the one most suitable for an A/flantis re- 
placement. On the basis of this, a proposal has been submitted to 
the National Science Foundation for funds to the extent of $3,750,000 
for such a vessel. (See p. 271.) Unless final design and model test- 
ing can begin immediately an unseemly gap will occur after the 
Atlantis layup in June of 1960. 
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Our immediate needs also include more laboratory space. Our 
architects presently will complete plans for a new laboratory having 
approximately 45,000 square feet of space. Additional land must be 
procured for later expansion and equipment must be available for 
proper exploitation of these facilities. 

With an expanded fleet our docks will be completely inadequate 
and must be rebuilt and extended. 

These are only the needs that are urgently upon us within the com- 
ing year. Clearly this will be just a beginning and the more complete 

rogram as detailed by the Brown Committee and in TENOC must 

e fully implemented in the coming decade. We will continue to 

work energetically for private support of our research work but the 
fulfiillment of such programs cannot be done without Federal funds, 
the support of Congress and the understanding and support of all 
the people of this great land. Because of this we once again applaud 
your sincere interest in oceanography. 

The details of our current scientific program are given in the follow- 
ing statements prepared by senior members of our staff. 

The Cuarrman. And now we will hear from Mr. Columbus O’D, 
Iselin. 
STATEMENT OF C. 0’D. ISELIN 


Mr. Isetrn. This is a short history of the Woods Hole Oceanographic 
Institution. 

The concrete events that led to the establishment of the Woods Hole 
Oceanographic Institution were, briefly, the appointment by the Na- 
tional Academy of Sciences of a Committee on Oceanography; the 
presentation by the latter, in the autumn of 1929, of a report on the 
scope and problems of oceanography and on the status of this science 
in North America; the adoption of this report by the Academy, with 
recommendations to the Rockefeller Foundation that an independent 
oceanographic institution be established on the east coast of North 
America; and the action of the foundation in granting a sum of 
$3 million for building a laboratory and a ship and for endownment. 

It was decided to establish the new facility at Woods Hole, and, with 
the help of the Carnegie Corp., a piece of waterfront was acquired 
from the Marine Biological Laboratory. 

The institution, incorporated under the laws of Massachusetts, re- 
ceived its charter on the 6th of January 1930, The act of incorporation 
states as purposes: “To prosecute the study of oceanography in all 
its branches; to maintain a laboratory or laboratories, together with 
boats and equipment and a school for instruction in oceanography 
and allied subjects * * *.” 

By the summer of 1931 the institution was a going concern with a 
brick laboratory, a seagoing vessel—the A ¢tlantis—and a small part- 
time staff recruited largely from eastern university campuses. Dr. 
Henry B. Bigelow was the distinguished first director. He had served 
as the executive secretary of the National Academy of Sciences’ com- 
mittee, and his book, “Oceanography,” published in 1931, summarizes 
the hopes and expectations of oceanography that had stimulated the 
Rockefeller Foundation to “prime the pump.” Its success is indi- 
cated by the fact that today the annual budget of the institution is 
equal to the original Rockefeller grant, which covered building, ship. 
and endowment. 
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Woods Hole was chosen as the site of the newly established institu- 
tion. Its objectives: The study of the oceans as a whole, their physics, 
chemistry, geology, meteorology, and biology, in particular ecology. 
Practical and intellectual considerations covered this choice: Nearness 
to Boston and Cambridge with their universities and libraries; the 
existence of the Marine Biological Laboratory with its excellent li- 
brary and which has long been a headquarters of marine biologists; 
and the existence of the Bureau of Commercial Fisheries laboratory. 
Furthermore, Woods Hole is close to the open sea, which, in our region, 
provides a sudden transition of cold coastal waters to tropical oceanic 
conditions in the nearby Gulf Stream. 

Now what has been accomplished during the last 26 years and what 
have been the causes of our growth? We started as a summer labora- 
tory with one full-time ship but only a few full-time scientific staff 
members. We have come to acquire five more or less adequate sea- 
going vessels and a year-round payroll of about 350 people, augmented 
in summer by more than 100 students and visiting investigators. 

Until the Second World War the growth was gradual. Although 
our original building was always full in summer, there were seldom 
more than three to six investigators carrying on research in winter. 
The Atlantis, our fine new research vessel, cruised widely, and for the 
most part carried out three-dimensional surveys of the currents, biol- 
ogy and chemistry of the water. Occasionally cruises were made 
whose primary objectives were the study of marine sediments, and a 
beginning was made in the development of geophysical techniques 
for exploring the underlying structure of the North Atlantic basin. 
The microbiology of the sea was developed to some extent and a few 
cruises were devoted to the collection of the larger deep-sea forms. 

By the end of 10 years we had made considerable progress in under- 
standing the currents of the western North Atantic. In short, after 
the At/antis had cruised for 10 years, we felt generally at home in 
most of the North Atlantic, both physically and chemically, and to a 
lesser extent geologically and biologically. 

. When the war clouds gathered, it was the many measurements of 
temperature and salinity and their study that chiefly paid off. As 
early as 1937 the Atlantis had made observations on sound transmis- 
sion off Cuba. This opened our eyes to the fact that physical ocea- 
nography plays a significant role in subsurface warfare. With the 
early emphasis of the Office of Scientific Research and Development 
on problems of undersea warfare, for the first time oceanographers 
found themselves consulted on matters of national defense by the 
scientific community of the Nation as a whole. Woods Hole was 
visited by many scientists and engineers who previously had thought 
that this was strictly a biological center. We taught a considerable 
number of naval officers the sorts of oceanography that play a part 
in both prosubmarine and antisubmarine warfare. We acquired ma- 
chine shops and electronic shops. Gradually our full-time scientific 
staff came to include a hundred or so people, most of whom had 
previously had little or no connection with the sea. By the end of the 
war our annual operating expenses had increased from roughly $150,- 
000 per year, the approximate income from endowment, to about $1 
million per year. The Federal Government had suddenly become a 
major source of support for our oceanographic laboratories. 
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This has continued to be the case in the postwar years, both at Woods 
Hole and elsewhere in the United States of America. We now not 
only have research contracts with the Navy but also with the Atomic 
Energy Commission, with the Weather Bureau, the Fish and Wildlife 
Service, other Government agencies, and research grants from the 
National Science Foundation. There is worry that this form of 
support may not remain sufficiently stable over the years to build upa 
strong scientific sti uff, but to date, with few exc eptions, the policy in 
WwW ashington has been remarkably liberal and understanding. Mean- 
while, our own uncommitted income has grown to about $300,000 per 
year. At the present time this is about 10 percent of the total cost 
of our operations, but it is the key to their success. 

So far as the naval applications of oceanography are concerned, we 
have been principally engaged in charting the ocean in w ays that can 
be helpful to a modern Navy. Formerly, navigation was a two- 
dimensional problem. With the advent of nuclear-powered sub- 
marines the Navy is face to face with three-dimensional navigation. 
In detection of submarines we are concerned with the physics and 
chemistry of the whole water column, and with the character of the 
bottom well below its upper surface. Underwater acoustics has be- 
come a vigorous branch of physical oceanography and submarine 
geology, which is intimately bound up with the changing internal 
structure of the sea and its boundaries. As the instrumentation of 
warfare at sea has evolved, more and more nature has become a 
critical factor in its successful operation. 

From 1942 to 1946 the top floor of the laboratory was turned over 
to the Underwater Explosives Research Laboratory, a group under 
the leadership of our present Director. In this regard it should be 
mentioned also that we have continued to provide quarters for the 
oceanographic division of the International Ice Patrol. 

It is not feasible to list all the projects that were being studied; the 
importance of our wartime work may be emphasized by the award 
of the Legion of Merit to the Director, with the citation “* * * as 
having saved many of our ships,” and the acknowledgment that our 
antifouling studies “saved 10 percent of the Navy’s fuel bill.” 

In the years immediately following World War IT the Institution 
faced a sharp decline in its annual budget. Government contracts 
continued, but on a reduced scale. Those years were difficult for the 
Director who had to find the funds to keep the staff and the ships 
going, but they were exciting days for the scientists. Relieved from 
immediate pressures in the demand for practical applications and 
aided by new instruments and methods, we were able to learn that the 
Gulf Stream and other currents were much more complex, swifter, 
and narrower than was formerly believed. The new knowledge led 
to a most successful multiple-ship survey in 1950 (known as Operation 

Cabot). The geophysicists learned to operate two vessels working 
jointly and ranged ahead in the systematic program of measuring 
the acoustical reflectiv ity of the bottom in deep water. 

Other programs also were productive. More than 40 staff members 
made oceanographic investigations during the first Bikini bomb tests, 
while in 1946 we started our meteorological observations in the trade- 
wind areas which became so fruitful in the development of a strong 
meteorological group at Woods Hole. Another investigation which 
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was to have great influence on marine investigations was the study of 
the pollution. of sea water. This led to new knowledge of coastal and 
harbor hydrography with many practical applications. 

The wartime acquisition of qualified engineers and electronics spe- 
cialists was of great impor tance to oc eanography. Many instruments 
designed at the institution are now in use by oceanographers through- 
out the world, including the Russians. 

In 1954 the Labor atory of Oceanography, built by the U.S. Navy for 
our use, was dedicated and provided much needed ‘ taeda space.” 
Since then our staff and facilities have continued to expand until we 
again are badly in need of additional shore facilities. The fleet, now 
consisting of five seagoing vessels, three inshore craft, and three planes, 
also is entirely int vdequate for our needs. Other facilities acquired 
since 1952 are the 10-acre “Challenger” property with residences, 
apartments, and dormitories, two adjacent parking lots, property on 
the Eel Pond, and a dock for expansion purposes. 

During recent years Government contracts have increased consider- 
ably from all sources. The institution’s endowment, although in- 
creased through capital gains, never received additional funds. How- 
ever, one most important contribution to our free moneys for basic re- 
search has come from the associates of the Woods Hole Oceanographic 
Institution, a group of private individuals and corporations interested 
in aiding our work. This fund has been instrumental in providing 
support for inv estigations which otherwise could not be carried on. 

A glance at the list of more than 1,000 scientific contributions made 
by our staff will provide a knowledge of the extreme variability of 
our program and the important role ‘the institution has played in the 
development of oceanography. Although until recent years we worked 
chiefly in the western ‘North Atlantic Ocean and the Caribbean Sea, 
our ships now have ranged the North and South Atlantic Oceans, the 
Indian Ocean, Red Sea, Mediterranean Sea, and the Pacific Ocean. 
The International Geophysical Year gave us the opportunity, together 
with our colleagues of the (British) National Institute of Oceanog- 
raphy, to make an unprecedented survey of the North and South 
Atlantic Oceans which should become as classic as the famed Chal- 
lenger and Meteor surveys. Our chemical and biological programs 
have greatly expanded and are extending their observations over 
progressively larger areas. 

Oceanography “does not fit well into the organization of our univer- 
sities. There are economies to be gained by having one facility serve 
the needs of the relatively few students and faculty ‘members of nearby 
universities and colleges. Our educational activities have increased 
markedly in recent years, and the universities realize the importance 
of our facilities, as may be indicated by the recent appointment of six 
of our staff members to professorships at the Massachusetts Institute 
of Technology. 

Nearly all problems in oceanography are rather intimately con- 
nected with the movement of the waters. Thus, the many aspects of 
the circulation problem in the sea form a central core of knowledge 
that all marine scientists need to draw on. Oceanography, which may 
seem at first glance a most diffuse object, does, indeed, have a certain 
unity. At least, this is our experience at Woods Hole to date, and the 
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development of similar centers of research, both in this country and 
abroad, seems to indicate that the original concept of our laboratory 
was sound. 

(Matter referred to follows :) 


DIRECTORS PRESIDENTS OF THE CORPORATION 
1980-40: Dr. Henry B. Bigelow 1930-40: Dr. Frank R. Lillie 
1940-50: Dr. C. O’D, Iselin 1940-50: Dr. Henry B. Bigelow 
1950-56: Rear Adm. Ed. H, Smith 1950-56: Dr. Arnaud C. Marts 
1956-58: Dr. C. O’D. Iselin 1956—present: Mr. Raymond Stevens 


1958—present: Dr. Paul M. Fry 
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Ships Year acquired! Year dis- Length ment in tons 
posed (feet) (approxi- 
mate) 

INR ir oa ines crak tate t. sestee nese re ONL le Mcgee Ace ey: 142 560 
ER thie Mae Gat a pcakbeakphvsiannnanecn MR, it acacecahabes 40 | 8 
Fi Beene Htwtiibhuitcticcsckaseadedasahsds sea ee Sb atnee 93 95 
oe Tc woniceokudone ne eae 1951 1952 16314) 700 
ING ce cao isuaSwsetvancesecteucuce ees 1941 1950 70 45 
Nk 6 inpatient ack beeen 1946 1951 72 50 
RR catia rela i ne tutapecku anpipieinsees We) Ueda ites | 110 250 
SRE tied ee tt Ee ek Ot | 1947 1958 98 100 
a dete or he tee * TE * tecdkob=pipeca 213% 1, 800 
SN occ e weno abet onsadaiawete ae?! Eee ‘he. 125 300 
Mentor......--- rere Riis Bais icin 1945 1950 127 200 
gi a iat sid neh has nutaana adnate 1943 1954 41 7 
INLEL...¢. b)cUahthet nk aaa weeutiede ates aie aenans 1944 1946 64 42 
(ECS BS De ee 1943 1951 78 "5 
IE ene gh cadan scons. Ge a ates teeta e 1943 1946 38 7 
So ER ire cis nae b vite te dace 1958 Fee erierea 30 3 
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With the exception of the Atlantis and Asterias all craft were conversions. 
The Albatross III was on loan from the Bureau of Commercial Fisheries and the 
Yamacraw on loan from the U.S. Coast Guard. The Chain is on loan from the 
U.S. Navy. 


Aircraft: 
de ee 1952-57 (on loan from the U.S. Navy). 
hi dit rps tcisias estes cmcocapbae 1957 ; present (on loan from the U.S. Navy). 
Stinson Voyager......-....... 1954 ; present. 


The CuHatrMan. Next will be Mr. William S. von Arx. 


STATEMENT OF WILLIAM S. VON ARX 


Mr. von Arx. Physical study of the ocean has been developed for 
the most part from economic or industrial necessity. Some of the 
first systematic deep-sea soundings were made in connection with 
the laying of the North Atlantic telegraph cables. Intensive studies 
of the circulation and water temperatures have been prompted by a 
desire to improve the yield of fisheries in many parts of the world. 
Other studies of the oceans have been made for reasons of military 
necessity. Only a few great expeditions have been prompted by 
simple inquisitiveness. Except for the latter, each of these endeavors 
has been approached in a relatively single-minded fashion so that the 
yield beyond the questions initially asked has been smaller than it 
might have been. 

In the years since the last war Federal support of oceanographic 
research has been broadly administered with the result that, after a 
lapse of over a century, undirected human curiosity has led to the 
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discovery of two new major ocean currents in the past decade, one by 
accident and the other through theoretical prediction. New under- 
standing has also been gained of, among other things, the nature of 
subsurface waves and of the role of sea salt in rainfall. This knowl- 
edge is of clear benefit to our national economy even though such, or 
any, applications were far from uppermost in the minds of the dis- 
coverers. 

Since the time.of the American Civil War many nations have con- 
tributed to a systematic description of the physical geography of the 
seas by sending out major expeditionary ships for periods of several 

ears. This accumulation of information has provided most of the 
oi knowledge we have of the steady or climatological mean distri- 
bution of oceanic properties. Three of the most searching studies of 
the architecture of the oceans were made by the British in the Ant- 
arctic waters in connection with the whale fishery, by an American 
expedition extended over the whole globe under the sponsorship of 
the Carnegie Institution of Washington and by the German Meteor 
expedition which concerned itself mainly with the south and equatorial 
Atlantic Oceans. During the International Geophysical Year the 
area of the Meteor expedition was resurveyed and extended into the 
North Atlantic. The results of these recent studies show that the 
mean distribution of oceanic properties has not changed appreciably 
in the course of three decades. 

This information is of fundamental significance because it is the 
steady component of the circulations of the oceans that have, in com- 
mon with the atmosphere, an important role to play in the maintenance 
of the climates of the earth. As study advances it is becoming in- 
creasingly clear that the ocean-atmosphere system will one day be 
considered as a single problem for investigation. While the at- 
mosphere is the principal avenue along which the excess of heat 
supplied by the sun to the equatorial regions of the earth is exported 
toward the poles, it is the water evaporated from oceans that makes 
this possible. Water evaporated from the sea permits the atmosphere 
to carry heat to high latitudes in a latent rather than sensible form. 
The efficiency of the latent heat process is approximately 50 times 
greater than would be the case in the absence of water vapor trans- 
port. The oceans also influence the atmospheric circulation directly 
through their enormous heat storage capacity. 

Lately the center of gravity of research interest has shifted from 
global surveys to a more analytical approach in which ships and men 
go forth to find answers to carefully stated questions which their 
research has led them to ask. Some of these concern the details of 
the processes by which water vapor is exchanged between the oceans 
and the atmosphere. Others relate to the unsteady motions of the 
sea: the phenomena accompanying internal waves, the meandering, 
pulsation, and tidal modulation of strong currents such as the Gul. 
Stream and the dynamics of the circulation far below the surface. 
These problems are being studied primarily because of their scien- 
tific interest but they also have important bearing on the industrial 
and military uses of the ocean in much the same way that knowledge 
of the storms and winds of the atmosphere are of importance to 
aviation. 
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Exploitation of the oceans must be based on fundamental under- 
standing of the physical nature of the environment. A pragmatic 
approach or the mere collection of data, gathered in the hope that 
somehow, sometime these may be fitted together, will lead nowhere, 
Meteorology has, since the time of the Battle of Balaclava, been forced 
by the demand for weather predictions into routine data collecting 
and pragmatic interpretation to such an extent that an approach to 
fundamental understanding of the process of the atmosphere has been 
left in the hands of relatively few men. These men work on basic 
problems m spite of, rather than because of, the pressures to advance 
the applied problem of prediction. This uncomfortable situation 
has improved in recent years through a growing awareness that it is 
these men who are most likely to produce the economically desirable 
result. This lesson should be borne in mind if and when it becomes 
necessary for oceanographers to enter the field of prediction or to 
participate to a greater extent than they now do in the problems of 
marine technology. 

The Cuarrman. Now we will hear from Mr. Henry Stommel. 


STATEMENT OF HENRY STOMMEL 


Mr. Stomme.. The following are theoretical studies at the Woods 
Hole Oceanographic Institution. 

Of the staff at Woods Hole, about six of us are engaged in purely 
theoretical studies. Dr. Veronis and I have been concerned with de- 
veloping a theoretical basis for understanding the circulation of the 
water in the currents of the ocean. How much of this circulation is due 
to the action of winds, how much is due to heating by the sun, or by 
evaporation or rain? What is the mechanism by which the ocean cur- 
rents are maintained, and can it be shown that the forces involved are 
quantitatively sufficient to explain the magnitude of observed effects? 
The theory must be mathematical in form and is developed as a special 
class of problems in hydrodynamics—the branch of theoretical okra 
which treats the physics of fluids in motion. A way has been found 
leading to a preliminary theory of the ocean circulation. This theory 
enables us to compute many features of the ocean currents which at 
present cannot be directly observed. For example, it permits us to 
deduce theoretically the pattern of slow average drifts in deep water 
which at present, except in certain favorable localities, cannot be meas- 
ured directly. 

Drs. Bryan, Faller, and Stern are engaged in studying the general 
properties of rotating fluids by means of theoretical studies of labora- 
tory experiments on rotating models. Their work is rather general and 
its applicability is not limited to the ocean but bears also upon the 
interior of the earth and the atmosphere. They are not part of a team 
but work as individuals, and their studies are guided by their own ini- 
tiative and by interaction with colleagues at Harvard University, Mas- 
sachusetts Institute of Technology, Johns Hopkins University, and the 
University of Chicago who have embarked upon parallel investiga- 
tions. 

Some of the rotating basins which you will see when you look around 
our laboratory have been designed to simulate the ocean in some detail. 
For example the basins with the recognizable geographical features, 
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made by Dr. von Arx, are meant to exhibit realistic circulation pat- 
terns as they might appear from a very high altitude above the real 
oceans on a very clear day. Other rotating basins do not bear any 
recognizable similarity to the earth but are used in checking and veri- 
fying theoretical studies. Experiments in rotating basins can be con- 
trolled and conditions varied. In the real ocean, of course, we simply 
have to measure things as they are—even this is a difficult task—and 
there is no immediate possibility of controlling or changing the ocean 
circulation to check our theories. 

Theoretical considerations enter into the work of many people at 
Woods Hole other than those who make it their primary concern. In 
order to illustrate what is being done here I will conclude with one 
outstanding example—the work of Drs. Malkus and Veronis on the 
theory of turbulence. 

You have all noticed how there are, in nature, two kinds of fluid 
flow: laminar flow and turbulent flow. A thick oil, poured slowly out 
of a bottle, flows ina laminar fashion. Each particle moves in asmooth 
curve or trajectory. If the fluid is thin and poured quickly there are 

many eddies and irregular motions—we call such flow turbulent. A 
theoretical understanding of turbulence is very important for all kinds 
of practical things besides oceanography; for example, in the design 
of aircraft and ships. Because there has never been a sufficiently gen- 
eral theory of turbulence, engineers have had to employ large and ex- 
pensive w ind tunnels and tow ing tanks to obtain the necessary infor- 

mation to allow for turbulence when designing new aircraft and ships. 

Now that engineers are planning nuclear rockets and investigating 
the hydrodynamics of plasma in thermonuclear reactors, the need for 
a basic theoretical understanding of turbulence is once again being 
felt. Ten years ago Dr. Malkus set himself the ambitious task of 
working out a basic theor y of turbulence, and when he began there 
were several of us who thought he had bitten off quite a bit more than 
he could chew. After all, it is a field in which many great scientists 
over the past 50 years have made such very limited progress that 
they soon turned to other subjects. But Mé alkus, by a series of re- 
markable insights, has succeeded in paving the way to a general theory 
of turbulence. Already he has been able to deduce theoretically many 
of the features of fluid flow which hy draulic engineers have previously 
had to discover by tedious and expensive experiment. Much remains 
to be done, but engineers, astrophysicists, rocket designers, and others 
besides meteor ologists and oceanographers are beginning to take a deep 
interest in his work. That he is contented to stay at Woods Hole, 
despite offers from industry, is a measure of how much he values the 
freedom of inquiry which he enjoys here. 

What I mainly want to convey to you is the diversity of the theoret- 
ical studies that are underway here: theories of specific oceanographic 
phenomena such as ocean currents, of more general hydrodynamical 
problems involving rotating fluids, and very general investigations 
like Malkus’ theory of turbulence which is of interest to all areas of 
science where liquids are involved. 

Mr. Cuarrman. And next will be Miss Joanne S. Malkus. 
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STATEMENT OF JOANNE S. MALKUS 


Miss Marxus. Marine meteorology is not just the study of weather 
over oceans, nor is its role at an oceanographic institution restricted 
to aiding oceanographers understand how the winds drive ocean cur- 
rents or how storms stir up waves. 

First of all, the ocean is the source of energy for the entire atmos- 
phere heat engine; the fuel driving tropical hurricane and northern 
jet stream, midwestern cyclone and New England rainstorm has 
been supplied to the air not directly by the sun, but indirectly via the 
oceans, largely in the form of so-called latent heat in water vapor. 

If we wish to understand the operation of this huge heat engine 
which is our atmosphere or of any of its component wind systems 
storms, or raining clouds—if we dream of eventual human control of 
these phenomena, both to inhibit those that are destructive and reg- 
ulate those which are beneficial, we must first understand something 
about what is their driving power or energy source and what are the 
inhibitors, just as to operate an automobile we must know where are 
the accelerator and brakes, what fuel is needed, and how to locate a 
gas station. The atmosphere is nature’s product and not man’s and 
is thus far more mysterious and complex than an automobile, but 
recently we have begun to pry from it some information about its 
fuels and their sources, and briefly, this is the first role of marine 
meteorology. Marine meteorology is best carried out at an oceanog- 
raphic institution not only because the proper ships and facilities are 
available, but because to explore the air-sea boundary and its vital 
energy exchanges the talents of oceanographers and meteorologists 
together are required. 

econd, the air and the sea are both fluids and obey the same laws 

of fluid mechanics. Jet streams, wave motions, turbulence, are dis- 

layed in both but on different space and time scales; gaining insight 

into the meanders of the Gulf Stream could lead to a breakthrough 

in understanding or predicting the behavior of the high-level atmos- 
pheric westerly jet stream and its cyclonic storms. 

Similarly universal is the phenomenon called convection, or the 
rising of heated parts of a fluid because they are higher or more buoy- 
ant than their surroundings. Examples of convection are the tropical 
cumulus cloud, the thunderstorm, the solar flare, the motions in the 
earth’s core creating its magnetic field. Convection also frequently 
goes on in liquids, such as Vineyard Sound, the Pacific Ocean, and 
your coffee cup (where the hexagonal, square and triangular cells of 
adjacent up and down motions are made visible by dark lines just 
after you pour in your cream.) 

It is an oversimplification, but not a criminal one, to say that con- 
vection drives the atmosphere, in part and at large. In the tropics, 
over the warm seas where the atmosphere’s energy is supplied, invi- 
sible convective bubbles carry the gaseous water vapor fuel from the 
sea surface, where it first enters the air by evaporation, upward to a 
level where some of its is condensed out into liquid water droplets 
to form a cumulus cloud, the prototype example of the convective 
process. Myriads of cumulus clouds forming day and night over 
these sun-warmed, low-latitude oceans carry aloft the water vapor. 
Some of the heat which is released in these clouds where a fraction 
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of the water vapor condenses into liquid water is used to drive the 
vast and steady easterly trade-wind systems on both sides of the equa- 
tor. Most of the remaining water vapor (which in energy content is 
enough to maintain all the global winds several hundred times over) 
js carried equator-ward by these trade winds to the so-called equa- 
torial trough zone—tropical storm and hurricane factory—upon 
which our marine meteorology studies have recently shed some rather 
exciting light. 

Here the real fuel combustion of the atmosphere is done, as the 
accumulated water vapor is raised in towering thunderhead and anvil- 
topped cumulonimbus, condensing and thereby releasing “sensible 
heat”—available to be exported poleward, much later to drive mid- 
latitude cyclone and jet stream, and balance the spaceward radiation 
losses of the long polar night. 

What is most remarkable, however, about the atmosphere’s equa- 
torial “firebox” is that this energy conversion and release takes place 
in a very small number of “cylinders”—10 percent of the equatorial 
trough area is occupied at any one time by vortical storms (of which, 
incidentally, maybe 1 in 50 becomes a hurricane), 10 percent of the 
area of these is experiencing active rain, while only 10 percent of this, 
or 0.1 percent of the total trough zone, is occupied by the giant cumu- 
lonimbus whose intense updrafts convert the latent heat and propel 
it to great heights. Just 1,500 to 5,000 runaway cloud towers around 
the globe are enough to drive the engine, to combust the vast amount 
of water vapor fuel accumulated from the oceans and shipped in by 
the trade winds—and elevate the product to great heights where it is 
available to be exported to distant regions: later a small fraction is 
used to maintain high-level jets, form cyclones and drive the Gulf 
Stream. If man dreams of ever controlling or regulating the large- 
scale behavior of his atmospheric heat engine, he would do well to 
look for those links in its operation where much is done in restricted 
regions, such as the equatorial trough, by relatively few elements, such 
as the giant clouds, and attempt to understand these rather 
thoroughly. He must seek to isolate key processes and key problems 
and pursue them with every possible form of attack—theoretical, with 
equations and high-speed electronic computers; observational by in- 
strumenting aircraft, helicopters and balloons to penetrate the active 
heart of the phenomenon; experimental by designing simplified 
models in the laboratory, and by all these approaches jointly and to- 
gether, interchanging questions and knowledge. 

Convection is a key problem and has a direct practical impact on 
man. A major fraction of the world’s rainfall, all its hail, lightning, 
and tornadoes are convectively produced and convection forms the 
driving power of the destructive tropic-born nemesis, the hurricane. 
That it is a key problem to progress in understanding and eventually 
influencing the overall behavior of the atmosphere, we have seen by 
the brief picture just painted. 

Ten years ago this picture could not have even been sketched. It 
has been put together, in considerable part here at Woods Hole, due 
in good measure to the long-sighted support of governmental agencies 
such as the Office of Naval Research. Research is a long, slow process, 
and sudden insights and turning points often occur when least ex- 
pected. For example, some of our work on individual cumulus cloud 
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towers, both with theory and aircraft observations, has quite surpris- 
ingly led toa sharp jump in our knowledge and underst: anding of the 
tropical hurricane. It has long been suspected that the hurricane runs 
on the heat released from water ¥ vapor condensing into clouds and rain, 
but the relationship of this energy source to the actual driving of the 
winds has been obscure. This mechanism is at last beginning to be 
understood, and jointly, with the University of Chicago’s meteorology 
department, we have recently evolved a theoretical model of how the 
spiral bands of towering clouds maintain in the storm core the “pres- 
sure head” that powers the raging winds. We are now in the process 
of testing these theories in collabor ation with the Weather Bureau’s 
national hurricane research project. Their aircraft made motion pic- 
tures inside the hurricanes, and from these we are laboriously making 
cloud counts, maps, and calculations. It is hopeful that, if these 
studies are carried on here and elsewhere, we may learn more of how 
the formation and motion of these menaces to mankind are brought 
about. Regardless of immediate practical results, however, the hur- 
ricane study expenditures have already paid off multifold in taking 
us nearer eventual comprehension of the atmosphere’s basic processes, 

We are also developing theories of individual convection elements 
by equation and electronic computer, by testing them with field obser- 
vation and laboratory data, and by flying our ‘Navy -loaned calibrated 
and instrumented aircraft into actual clouds. This aircraft is also 
used to explore incipient tropical storms, to measure the heat input 
from the ocean to the air under various conditions, and to seek out those 
situations where nature herself is performing relatively controlled 
convection experiments, as often occurs over nearby Nantucket and 
Martha’s Vineyard Islands. 

Thus the subject of marine meteorology is a broad one, and our un- 
derstanding of it may be advanced by some equations describing the 
motions in a coffee cup, from experimental measurements on ink blots 
in a rotating laboratory basin, or from an aircraft flight at 50,000 feet 
photographing a cloud. We are doing all these things here at the 
Woods Hole Oceanographic Institution, not at random but with the 
basic motivation of learning how heat is transformed into fluid mo- 
tions in man’s atmosphere and oceans, how he may best understand 
these processes, avoid their evil consequences, and profit from those 
which are beneficial. 

The Cuarrman. Next will be Mr. Bostwick H. Ketchum. 


STATEMENT OF BOSTWICK H. KETCHUM 


Mr. Kercuum. The following are biological and chemical investi- 
gations: 

Thirty-six scientists of the Woods Hole Oceanographic Institution 
are engaged i in the study of the biological and chemical aspects of the 
ocean. The program is a broad approach to the basic problems con- 
cerning the distribution and life cycles of plants and animals in the 
sea, This includes the dynamics of their growth and the variations in 
the fertility of the oceans, both of which depend upon the essential 
fertilizing chemicals in the water. 

These Investig: itions cover all aspects of life in the sea, and include 
such studies as sunlight and its penetration into the water; the micro- 
scopic marine plants called phytoplankton; the varied forms of life 
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making up bottom communities; the first step in the animal food chain, 
the zooplankton; and the larger forms—fish and whales. The distri- 
bution of interest and effort of these scientists is shown in table I. 

These basic biological processes are studied primarily because of the 
interest and the curiosity of the scientists on our staff. There are also 
eminently practical reasons for understanding the biological cycle in 
the sea. These basic studies are nec essary befor @ we can understand, 
much less modify, the yield of edible species of fish and other seafood. 
Also, the living organisms in the ocean will limit the amounts of radio- 
isotopes which we can safely add to the ocean, either as a waste-dis- 
posal measure or inadvertently asa result of accidents. 

The cycle of life in the sea, just as on land, depends upon the process 
of photosynthesis which converts the energy of the sun to living or- 
ganic matter. In the clearest ocean water sufficient light to permit 
photosynthesis may penetrate to depths of 300 feet. Here, however, 
the bottom is per petually in the dark and the microscopic phytoplank- 
ton, which float freely in the water are the only plants which can live 
in the upper, illuminated zone. The seaweed, so common along shore, 
is limited to depths of 100 feet or so in our turbid coastal water ‘by lack 
of light. 

The essential fertilizing chemicals, such as phosphorus and nitrogen, 
are greatly reduced and sometimes completely exhausted throughout 
the illuminated zone. However, about 90 percent of the ocean water 
is at greater depths and a tremendous reservoir of these essential ele- 
ments is stored in these deep waters. In the higher latitudes, winter 
cooling and strong winds mix the waters deeply and these fertilizers 
are returned to the surface. In spring, as sunlight increases and the 
water warms, the phytoplankton have a rich medium i in which to grow 
and produce a spring bloom. In the tropics mixing occurs less deeply 
and the surface waters are alw: ays low in nutrients. However, the 
plants grow slowly throughout ‘the year. Here the biologist and 
physical oceanographers face common problems since it is the turbu- 
lence and the rate of exchange of materials between layers in the sea 
which keep this system going. 

The animals of the sea depend upon this plant production as their 
source of food. The tiny zooplankton animals filter the microscopic 
plants from the water, using the most intricate arrangements of modi- 
fied limbs and mouthparts. The variety of zooplankton is remarkable. 
All of the major groups of invertebrate forms of life are represented, 
and many different feedings types are frequently found in a single 
sample obtained with a fine mesh net. To date we have studied the 
food requirements of only a few species of this enormous community. 
Some depend entirely on the plants they can filter from the water 
while others consume these plant eaters, to be eaten in turn by larger 
animals, including fish. There is a loss in energy at each step in this 
food chain. When many steps are involved the final animal product 
may be a small fraction of the organic production by the plants. It 
has been estimated for one of our great fishing grounds, Georges 
Bank, that about a thousand pounds of organic material must be 
produced by the microscopic plants to provide one pound of fish for 
the table. 

Several estimates have been made comparing the fertility of the 
oceans with that of the land areas of the earth. Beyond the shallow 
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coastal waters where seaweeds are found, the sea never supports 
the dense populations found in forests or grasslands, let alone those 
artificially developed through agriculture. The forests represent an 
accumulation of 50 years or more of growth, while even grasslands and 
farm crops accumulate over one entire growing season. In contrast, 
maximum populations in the ocean can develop in a few days when the 
conditions are right. When we compare the rates of production, there- 
fore, the total photosynthesis taking place in the ocean is approxi- 
mately equal to that which takes place on land. 

This brief summary of our activities omits many of the problems 
being studied by our biologists and chemists. For example, what 
is the vertical distribution of animals in the sea? We know that 
populations migrate upward to the surface at night and downward 
during daylight. Presumably this is a response to sunlight, but what 
organisms are involved and what is the physiological control of this 
migration? What effect does this migration have upon the distribution 
of the essential nutrient chemicals in the sea? Especially how will 
this migration affect the distribution of radioactive elements added 
to the sea, through fallout, waste disposal, or accidental additions? 
These and many other questions will require a complete understanding 
of the biology and chemistry of the sea before answers can be given. 
(Matter referred to follows :) 


Fields of study of the biologists and chemists on the resident staff of the Woods 
Hole Oceanographic Institution 


Field of study: Personnel 
eer OO RAIN a i cle th lenin acd orate ea eee 2 
NN kt ecacscBk capa ed cao nied all ninemsn a sel ie 2 
Phytoplankton : 

Sere UIE NUNN COUN os sve wa mints tn bis Qin herein mien cae open caine 5 

Seeeeeeeren) as "COMNOMUION Se on oe cece ecetecneas 3 
Zooplankton : 

eT RRR IR Ui ct chi menial nwenina oes kipiepeawaeatbouebe 2 

SOI TS i a cali marge panies 4 
Bee a ESN NI TD FOTN aise scenic ee ent es nn cs ssn steemicemennee 3 
SERINE cE MEN DOT DOTNON oan oo ein eemoeeeescues 1 
Bottom populations: 

Rn IRR I ii oo sce cadet elena decane a wiih” {* a 

I el cas ee cncigi 2 
Nutrient chemistry and fertility : 

Se NRO ns oe See ek et Se se cn eee 3 

PT ORME RIINUIOR obs ae hel el 3 
ee ag eg ee ee ee ea ee ae 3 


Mr. Cuarrman. The last witness will be Mr. Earl E. Hays. 
STATEMENT OF EARL E. HAYS 


Mr. Hays. The underwater acoustics and geophysics group at the 
Woods Hole Oceanographic Institution numbers about 50 people, of 
whom about one-half hold college degrees in scientific curricula. This 
is the largest group in the institution working on a common problem: 
the problem being such that it requires a large number of people to 
make the necessary measurements, reduce the data, and maintain the 
equipment. The group is primarily interested in the propagation of 
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sound in the ocean and the ocean bottom. In some cases the studies are 
directed toward a more complete understanding of the mechanisms 
of sound propagation ; in others the known facts of sound transmission 
are used as tools to study the structure of the ocean bottom. 

The most pressing problem in the underwater acoustics field today 
is the detection of submersibles. The state of this art at the present 
seems to indicate that only by overall study and detailed understanding 
of sound transmission in the ocean will the ranges of effective detection 
be substantially increased. Advanced schemes and novel ideas to solve 
the problem are always being presented, but whether they will work 
or not depends upon the accurate prediction of sound transmission. 
The size of the oceans automatically implies that.any detection method 
will be very expensive and we can 1ll afford to invest in systems which 
are not based on careful experimental measurements made under the 
actual working conditions. Therefore, our efforts have been to make 
measurements of sound transmission in various typical parts of the 
ocean during different seasons of the year. These measurements are 
related to such controlling factors as the water temperature structure 
and bottom topography and analyzed in terms of these factors. The 
ultimate aim, of course, is to be able to predict sound transmission 
conditions anywhere at any time with reasonable accuracy. One can 
scarcely work in such an undertaking without thinking of particular 
techniques or methods for detecting submarines. As an institution of 
oceanography it is hardly in our realm to pursue such ideas to a final 
completed weapon, but we do follow such ideas through feasibility 
studies or interest the proper people into doing the same. 

Sound is a wave disturbance that is propagated with different 
velocities in different materials and is analogous to light undergoing 
reflection and refraction. These characteristics make sound a most 
useful tool for studying the structure of the ocean bottoms. The 
answer to the song “How Deep Is the Ocean” is being answered by 
just such means. A sound pulse travels from a ship to the bottom, is 
reflected, and returns; the travel time is a measure of the depth. 
Instruments working on this principle are so highly developed that 
the major problem is knowing the ship’s position accurately enough 
to match the precision in the depth measurement. These instruments 
do more than just measure the depth of the water; they show the 
presence of the deep scattering layers, the presence of fish and whales, 
and under certain conditions enough penetration of the bottom occurs 
that reflections from subbottom layers are detected. We have devel- 
oped an instrument for the specific purpose of detecting these sub- 
bottom layers (the sound spectrum of the source is different from 
that of a conventional echo sounder), and it is fascinating to see the 
layers beneath the sea bottom appear on the record in their many 
forms. Unfortunately such reflection techniques do not give the 
complete answer as to depth and thickness of the layers. Sound 
refraction work in which the source and receiver are separated by 
appreciable distances permit us, however, to infer layer thickness 
and sound velocities. Laboratory measurements and field measure- 
ments correlated with coring and dredging relate the sound velocities 
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to types of materials. Such studies provide important information 
on the structure of the ocean bottom and from this hypotheses and 
theories of general geophysical interest concerning the information of 
the oceans and the continents can be made. 

In addition to these two major concerns many other interesting 
related problems are being investigated. ‘The deep scattering layer 
is being studied acoustic ally and photographically ; photographs of 
the bottom are taken, ambient noise is measured, and specific noise- 
makers are identified. Thank you. 

Mr. Cuarrman. This will somenaie the hearings on Woods Hole, 


Mass. 
(The following matter is presented for the record :) 


WHOI ParTICIPANTS IN THE HOUSE SUBCOMMITTEE HEARING 


Paul M, Fye 


Director, Woods Hole Oceanographic Institution since 1958. 

Ph. D. (physical chemistry), Columbia University, 1939. 

In charge of the Underwater Explosives Research Laboratory at WHOI 
during World War II. Previously with the Naval Ordnance Laboratory as 
Associate Technical Director for Research. Taught at Columbia University, 
Hofstra College, University of Tennessee. 

Member: Amer. Geophys. Union; Amer. Phys. Soc.; Amer. Chem, Soc.; NAS 
Cmt. for Dept. of Comm.; Corp. Mem. Mar. Biol. Lab.; trustee, Bermuda Biol, 
Sta. ; Sigma Xi; Phi Lambda Upsilon. 


Columbus O’D. Iselin 


Henry Bryant Zigelow oceanographer, Woods Hole Oceanographic Institution. 

D. Se., Brown University, 1947. 

Associate professor of physical oceanography, Harvard University; profes- 
sor of oceanography, M.I.T.; Director of WHOI, 1940-50 and 1956-58. 

Staff member WHOI since 1932. 

Member: Amer. Acad.; Geophys. Union; Philos. Soc. ; fellow N.Y. Acad.; Cmt, 
Undersea Warfare, Nat. Research Council; Civilian with Office Sci. Research & 
Develop. ; IGY Nat. Acad. Tech. Panel on Oceanog. ; Nat. Acad. Cmt. on Oceanog. ; 
Spec. Cmt. for Oceanog. Research (SCOR). 


William S. von Ara 

Physical oceanographer, Woods Hole Oceanographic Institution. 

Ph. D. (meteorology), Massachusetts Institute of Technology, 1955. 

Professor of oceanography, M.I.T. Previously with ONR. Taught at Yale 
University, Harvard University, and M.I.T, Staff member WHOI since 1945. 

Member: Geophys. Union; Amer. Soc. Limnol. & Oceanog.; Meteorol. Soc.; 
Univ. Cmt. for Atmos. Research; Panel on Terrestrial Heat & Water Budget, 
Cmt. on Polar Research, Nat. Acad. ; Panel on Barth Sci. ; Nat. Sci. Fdn. 


Henry Stommel 


Physical oceanographer, Woods Hole Oceanographic Institution. 

Professor of oceanography, Massachusetts Institute of Technology. Taught 
at Yale University, Harvard University, and M.I.T, Staff member WHOI since 
1944. 

Member: Astron. Soc. ; Geophys. Union ; Amer. Soc. Limnol, & Oceanog. 


Joanne 8, Malkus 


Meteorologist, Woods Hole Oceanographic Institution. 

Ph. D. (meteorology), University of Chicago, 1949. 

Staff member WHOI since 1955. Taught at Illinois Institute of Technology, 
Imperial College (England), University of Chicago, New York University. 

Previously with U.S. Weather Bureau. 

Member: Phi Beta Kappa; Sigma Xi; Am. Meteorol. Soc. 
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Bostwick H. Ketchum 

Senior oceanographer, Woods Hole Oceanographic Institution. 

Ph. D. (biology), Harvard University, 1938. 

Staff member WHOI since 1940. Taught at Harvard University, Long Is- 
land University, and Marine Biological Laboratory. 

Member: Amer. Assoc. Advance. Sci.; Amer. Soc. Limnol. & Oceanog.; Ecol. Soc. 
Amer.; Amer. Geophys. Union; NAS Cmt. Biological Effects of Atomie Radiation 
in Oceanog. and Fisheries ; AIBS Adv. Cmt. on Hydrobiol. in ONR; Sci. Research 
Adv. Cmt. for Bimini Mar. Labs.; Corp. Mem. Mar. Biol. Lab.; Bermuda Biol 
Sta. 


Rarl BE. Hays 

Physicist, Woods Hole Oceanographic Institution. 

Ph. D. (physics), Northwestern University. 

Previously associate scientist, Brookhaven National Laboratories. Taught 
at University of Toledo. 

Member : Am. Phys. Soc.; Sigma Xi; Amer. Assn. Physics Teachers. 
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TUESDAY, JUNE 23, 1959 


Hous or REPRESENTATIVES, 
SreciaAL SUBCOMMITTEE ON OCEANOGRAPHY 
OF THE COMMMITTEE ON MercHANT MARINE AND FISHERIES, 
Washington, D.C. 

The subcommittee met at 10 a.m., in room 217, Old House Office 
Building, Hon. George P. Miller (chairman of the subcommittee) 
presiding. 

Mr. Mituer. The committee will be in order. 

The Subcommittee on Oceanography of the House Committee on 
Merchant Marine and Fisheries is convening today. 

We have the privilege of having Mr. Gordon Lill and Mr. Willard 
Bascom talk about the Mohole project. 

This is a research project in which we are all interested because 
this is the first attempt to get down into the ocean floor. 

Do you want to read your statement ? 


STATEMENT OF GORDON G. LILL AND WILLARD BASCOM 


Mr. Litt. We have a prepared statement which Mr. Bascom will 
read, and I would like to make some extemporaneous elaborations, 
after which he would like to show some slides, 

Mr. Mitter. We will be happy to have you proceed in that fashion. 
Before you do that it might be well to insert at this point in the 
record a résumé of your backgrounds. 

(The résumés referred to follow :) 


R&SUME OF THE PROFESSIONAL ACTIVITIES OF WILLARD BAsCcoM, TECHNICAL 
DIRECTOR FOR THE AMSOC CoMMITTEE 


Born November 7, 1916, in New York City. 

Educated as a geological engineer at the Colorado School of Mines (1942). 

Worked as mining engineer in several States (to 1945). 

Research engineer on oceanographic projects in the engineering department 
of the University of California at Berkeley, Calif. (1945-51). 

Research engineer at Scripps Institution of Oceanography at La Jolla, Calif. 
(1951-54). 

Joined staff of National Academy of Sciences in 1954 as technical director 
of several advisory committees including those on civil defense, meteorology and 
maritime research. 

Technical director for AMSOC, January 1959 to present. 

U.S. delegate to IGY Conference on Oceanography in Sweden. 

IGY field engineer (South Pacific) on wave observations, 1957. 

Consultant to industry on oceanographic instrument development. 

Author of many articles on oceanographic subjects including: “The Mohole,” 
Scientific American, April 1959; “AMSOC’s Mohole,” Nature, July 1959 (with 
Lill) ; “Ocean Waves,” Scientific American, August 1959. 
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RESUME OF THE PROFESSIONAL ACTIVITIES OF GORDON G. LILL, CHAIRMAN oF THE 
AMSOC COMMITTEE 


Born February 23, 1918, in Mount Hope, Kans. 

Educated at Kansas State University (M.S., 1946). 

Conducted geological studies on Bikini Atoll (1947). 

Joined Geophysics Branch of the Office of Naval Research in 1947. 

In 1949-50 took year’s leave of absence to conduct a mineralogical Survey in 
Liberia, West Africa. 

Head of Geophysics Branch of ONR, 1951 to present. 

U.S. delegate to CSAGI conference in Brussels (1955) (Commite Special An- 
nee Geophysique Internationale). 

U.S. delegate to CSAGI conference in Moscow (1958). 

Chairman of U.S. IGY Technical Panel on Oceanography. 

Member of U.S. IGY Arctic Panel. 

Recipient of Distinguished Service Award in Science, Kansas State Uni- 
versity (1957). 

Author of numerous articles including: “The Earth’s Mantle,” Science, May 
1959 (with Maxwell), “AMSOC’s Mohole,” Nature, July 1959 (with Bascom), 

Speaker on the Deep Hole project at the Undiscovered Earth Conference in 
Birmingham, Ala., June 1959. 


Mr. Bascom. Thank you, Mr. Chairman. 

A complete roster of the members of the AMSOC Committee is 
inserted at the close of this prepared statement. 

I would like, also to introduce two members of our panel and our 
Committee who are present here. One is Captain Harry Hess, who 
is present today and who is a member of the AMSOC Committee and 
one of the originators of the idea. 

The other is John Lyman, of the Hydrographic Office, a member 
of one of our panels. 

Mr. Minter. We want to welcome Captain Hess and Mr. Lyman 
here. Weare happy to have them with us. 

(Submitted statement of AMSOC Committee follows :) 


1. The AMSOC Committee is composed of distinguished earth scientists 
whose names and organizations are given on the attached roster. AMSOC 
is the abbreviated form of the American Miscellaneous Society which, although 
it selected its name in a moment of whimsey, takes the Mohole project seriously. 
The National Academy of Sciences is a private nonprofit organization of sci- 
entists chartered by Congress in 1863 to advise the Government on scientific 
matters. 

The AMSOC Committee is at present operating with funds supplied by the 
National Science Foundation under Research Grant NSFG5731 which requires 
that a study be made of the feasibility and desirability of drilling a hole to the 
Mohorovicie discontinuity. 

2. The Committee has completed that study and is now preparing a final 
report to the National Science Foundation on the findings. These include the 
opinion that such an exploratory hole is both feasible and highly desirable. 

This is only the beginning of the Committee’s work. So many scientists 
and technicians of different disciplines and from different institutions are 
involved that the NAS itself is deemed the most appropriate organization to 
manage this complex project. Moreover, the academy is organized in such a 
way that it is a convenient mechanism for integrating the various forms of 
public and private support. Therefore it has been decided to consolidate the 
management of the project under this Committee and an appropriate staff is 
now being assembled. 

3. A concept of the earth is necessary in order to understand the meaning 
of the Mohole project. The earth has a radius of about 6,400 kilometers and 
is divided into two main zones, the core and the mantle. Although the mantle 
represents about 84 percent of the earth by volume we are not sure of its 
composition. Above the mantle is a thin slaglike crust of light rocks and over 
part of that crust there is a film of water called the ocean. 

The continental crust averages about 33 kilometers thick; the oceanic crust 
about 12 (including the water). The boundary between the crust and the 
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underlying mantle was first defined by Prof. A. Mohorovicie in 1912 as the 
depth at which earthquake waves showed a marked change in velocity. This 
poundary is commonly called the Moho. There are intermediate layers in the 
erust which also are identified by their seismic velocities. 

4, The feasibility of drilling to the mantle depends on two things: (1) the 
depth to the Moho; (2) the maximum reach of drilling tools. 

Thus our study looked carefully at both. We find that there are places 
poth in the Atlantic and the Pacific basins where the total distance from the 
water surface to the mantle is less than 9.5 kilometers (about 31,000 feet). 
We also find that leading members of the oil industry believe that “a 50,000 
foot hole would be possible if there were any reason to drill it and if the best 
of deep-drilling equipment and technology were assembled.” (The deepest 
hole to date is 25,340 feet.) This is on dry land. 

Drilling from floating platforms anchored in shallow water is becoming 
routine; four large vessels and a dozen small ones have built up a backlog 
of experiences both in the Gulf of Mexico and off the California coast. Two 
of these vessels, Cuss I and Nola I (made from Navy freight-barge hulls), 
are completely self-sustaining and have successfully ridden out storms. They 
are designed to drill holes 12,000 feet deep in water as much as 500 feet deep. 

5. The average depth of the ocean (and the depth at which it will be necessary 
for us to drill) is about 4 kilometers or 13,000 feet. 

The ocean floor is paved with soft sedimentary material whose usual thick- 
ness is about 1,600 feet. Beneath that is a “second layer” 3,000 to 6,000 feet 
thick which may be hardened sediments, limestone, basalt, or more soft sedi- 
ments screened by a hard rock layer above. We do not know. Beneath the 
second layer is a third layer of even more uncertain composition, and beneath 
that is the Moho and the mantle. Table 1 shows that a drill capable of reaching 
18,000 feet below the sea surface will sample all of the intermediate layers. 

6. It is thus evident that, if one of the existing rigs can be modified so that it 
(1) will reach 18,000 feet and (2) maintain its position above a deep-water hole 
site, we will have made a great step forward, It is the opinion of the opera- 
tors of both the Cuss and the Nola drilling ships that this is feasible and both 
groups are now making studies of exactly how their ships could be modified to 
do this job. 

Phase I of the Moho project involves modifying a drilling vessel and testing 
it out in deep water to see how it performs mechanically. This will give us 
much valuable engineering information which can be used in the design of the 
ultimate vessel. 

7. Although phase I is not intended to reach to the Moho, it is man’s first 
attempt to drill or to do any heavy work on the bottom in deep water. The 
implications of this on oceanic work are enormous. But besides obtaining de- 
sign data and practical experience it will return scientific data of great 
importance. 

As seen in table 1, the experimental holes of phase I will reach completely 
through the sedimentary layers and sample the second and third layers. By 
so doing, scientists expect to uncover a great deal of otherwise unobtainable in- 
formation about the history of the ocean and the earth (both biological and 
physical). 

8. When the test drilling has been completed we will go back to the drawing 
boards and design a phase II floating drilling rig capable of reaching to at least 
31,000 feet. It will be built, tested, and taken to a site where it appears that 
the most valuable information about the deep crust and the mantle can be ob- 
tained. There it will drill to the Moho. 

If phase I is largely completed by July 1 of 1960 (which is possible if we can 
get the money to proceed at once) the phase II Mohole rig could be ready in 
another year (July 1961) and the mantle reached by the end of 1962. 

We have tentatively estimated the cost of this project at about $15 million, 
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We ask that this committee take whatever steps are appropriate and within 
its power to further this imaginative project which will so greatly advance man’s 


understanding of the oceans. 


TABLE I.—Reach of drill required to achieve various objectives 


eee 


Phase I: 


Depth of water 
Depth to bottom of sedi 
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Depth to bottom of 2d 


layer 


Phase Ii: Depth to Moho... 











Due south of 


San Diego, Calif. 


5°47’ N 
123°59’ W 


Kilo- 


meters Feet 
4.3 14, 000 
4.8 15, 700 
5.5 18, 000 
9.7 31, 800 


Atlantic 


rr _) 


North of 


Puerto Rico 


20°40’ N 
66°30’ W 


SS 
Kilo- 
meters Feet 
5.5 18, 000 
6.0 19, 600 


8.0 26, 200 
9.6 31, 500 





Sourcn.—Pacific data from R. W. Raitt, Scripps Institution of Oceanography. Atlantic 
data from J. Worzel, G. Sutton, et al., Lamont Geological Observatory. 
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MEMBERS OF AMSOC COMMITTEE 


Gorpon G. Litt, Chairman of the AMSOC Committee; Geophysics Branch, Office 

of Naval Research, T-3, Washington, D.C. 

WILLARD Bascom, technical director for the Committee. 

Dr. Maurice Ew1ne, Lamont Geological Observatory, Palisades, N.Y, 

Dr. WILLIAM B. Heroy, the Geotechnical Corp., Dallas, Tex. 

= _— H. Hess, Department of Geology, Princeton University, Princeton, 
Dr. Harry 8S. Lapp, U.S. Geological Survey, U.S. National Museum, Washington, 

D.C. 

Dr. iia E. MAxweEL., Geophysics Branch, Office of Naval Research, Wash- 

ington, D.C. 

Dr. WALTER Munk, Scripps Institution of Oceanography, La Jolla, Calif, 

Dr. RoGER REVELLE, Scripps Institution of Oceanography, La Jolla, Calif. 

Dr. WILLIAM W. Rusey, U.S. Geological Survey, Washington, D.C. 

Dr. JosHvua I. Tracey, U.S. Geological Survey, U.S. National Museum, Wash- 

ington, D.C. 

Dr. Leonarp S. Wiitson, OCRD, U.S. Army, the Pentagon, Washington, D.C, 
GrorceE CoLtcnacorr, Major, USAF, Astrodynamics Section, Headquarters, 

ARDC, Andrews Air Force Base, Md. 

Mr. Bascom. Might I call your attention to table 1 and figure 2 
which follow thereafter. 

Looking at table 1 you will see it is divided between the Atlantic and 
Pacific Oceans. 

Under phase 1, taking the first column, one of the best sites we know 
about so far is the so-called Clipperton Island area. 

At that point the depth of water is approximately 10,000 feet. 

The depth to the bottom of the sediment is 10,400 feet. 

The depth to the bottom of the second layer is 13,800 feet. 

Henceforth, we are in the third layer which is unknown, so it means 
a rig which could at that particular point reach downward something 
on the order of 15,000 feet could, in effect, sample all of the layers, 
including the third layer, and tell us considerable about the crust of 
the earth. 

I will not go through the rest of the items on that table since that is 
only an explanation of how it looks. 

On figure 2 we see the crust of the earth so that we can compare the 
continental depths with oceanic depths. The deepest oil well is shown 
as being drilled in a sedimentary basin to 25,000 feet. 

You can compare generally the chances of getting through the 
continental crust with the chances of getting through the oceanic 
crust. 

Perhaps now we should hear what Mr. Gordon Lill would like to 
tell us about the scientific part of the project. 

Mr. Lizz. I wanted to make a few remarks, Mr. Chairman, and I 
have prepared here some rather pretty pictures. 

In the first place, I wanted to emphasize again that the project 
we are talking about, the Mohole project, is purely a scientific proj- 
ect. It has no other implications so far as we know at the moment 
other than scientific. 

In this connection the AMSOC Committee, and various earth sci- 
entists interested in this project, look upon our earth as a prototype 
planet. We feel it behooves us to find out as much about this planet 
as we can. ’ 

Practically all the physical information we have about the interior 
of the earth is contained on this chart. Here you see the earth is cut 





oro 


— S&S 


— 
on 


a) 


"o"reons ew sy 


So” = 


oO or 





OCEANOGRAPHY IN THE UNITED STATES 295 


jin sections. We have the very thin crust, the thick mantle which is 
about 1,800 miles thick, the outer core, about 800 miles thick, and 
lately we have found an inner core, and the inner core and outer core 
are taken to be some mixture of nickel and iron, quite dense, quite 
heavy, and probably quite hot, about 4,000 degrees centigrade, and 
magnetic. 

Some of the scientific reasons we want to drill this hole and obtain 
a sample of the mantle is that everything we see on here has been 
obtained in an indirect fashion. 

The temperature information perhaps was obtained not quite so 
indirectly but it was deduced from the surface down to the interior 
by shallow probes which have been stuck into the ocean bottom and 
other places on the continents. 

The structure we see here has been obtained from observing earth- 
quake shock waves as they passed from the point of origin through 
the crust to the point of observation, by studying the travel times and 
the velocities of these waves. They have been able to figure out that 
the earth generally is made up of these various layers. They are 
really not layers but for lack of a better term we call them layers, these 
various boundaries which probably grade into each other. 

The densities have been obtained generally from laboratory studies 
and from making gravity observations around the earth, and the 
pressures have been deduced lately principally from laboratory ob- 
servations at General Electric. 

We find, then, that everything we know is indirect. What we pro- 
pose to do is to drill as deeply into this crust, through the crust and 
as deeply into the mantle as we can, get a sample of the mantle, find 
out what it is really made of, and we hope to end part of the specu- 
lation about what the mantle is. 

One of the striking features about the difference between continents 
and the ocean basins is that in the ocean basins there is no granite. 
In the continents everywhere you find a large mass of granite which 
you will see on figure 2 in our prepared statement. 

This means that the granite under continents has bent down the 
earth’s crust, pushing it down through sheer weight, so we cannot 
possibly hope to reach the mantle under the continents. 

Under the oceans there is no granite. This is the principal dif- 
ference between ocean basins and the continents. 

We also find under the oceans a thin layer of sediments averaging 
from 1,000 to 600 feet in thickness. 

Actually we should find a layer of sediments many times that thick. 
One of the big problems is what happened to all the ages of sedi- 
ments. There should be an accumulation of about 500 million years 
of sediments in the oceans. Actually all we can find so far is about 
100 million years worth of sediments, so there must be somewhere 
beneath the ocean bottom some sediments. If the sediments are miss- 
ing then this will give us some reason to think that perhaps the ocean 
basins are not as old as we think they are. 

We have no idea what the second layer and third layer are com- 

osed of. Some people say it may be limestone and it also may be 
asalt. It also may be that there is a high velocity layer of basalt in 
the second layer which masks everything below it. 

If we find a tremendous thickness of sediments in the basins con- 
taining a great deal of limestone we will have to then go back and 
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reexamine all the chemical knowledge we have, work out a new geo- 
chemical balance in nature because we already have all the limestone 
we need based on the geochemical studies that have been made, 

This second layer also shows some possibility it could be composed 
of volcanic material, The question then is why is it the same thick- 
ness nearly everywhere that it is observed. 

One might think that if it is lava spewed out on the ocean floor 
it might vary in thickness from place to place but it does not seem 
to vary very much. 

The two basins are indeed of volcanic regimes. Both ocean basins 
studied show volcanos which rise to within a few hundred fathoms 
of the ocean bottom, and we find them almost everywhere. 

We know, too, about 100 million years ago there was a good deal 
of volcanic activity. 

Another thing we wish to study is exactly what takes place at this 
boundary between the third layer and the mantle. It is a very 
puzzling layer. There is some evidence we get seismic scattering in 
that layer. One could dream a little bit and suppose that that zone 
might be an old earth surface before it was covered by sediment or 
lava. This is only a very slight possibility, but if it turns out we 
found meteoric material in that layer then it might be an old earth 
surface. 

The major aim is to bring up a sample of the mantle after we have 
been through all these various layers above the mantle. 

I think that is all the explanation I have to offer. If there are 
any questions, both Mr. Bascom and I would be happy to answer 
them. 

At one point in the proceedings Mr. Bascom would like to show 
some slides of actual drilling operations. 

Mr. Mitier. Has any governmental agency assumed the sponsor- 
ship of this project ? 

Mr. Litt. The National Science Foundation has assumed respon- 
sibility thus far for the operations of our committee. They have 
given usa grant of about $30,000 for the committee. 

In addition they have made some grants for exploratory work in 
the area just north of Puerto Rico which now is going on and just 
about finished. 

Mr. Miuier. Has any approach been made to any of the founda- 
tions for money to assist in the drilling of this hole? 

Mr. Liu. Not thus far. 

Mr. Mixter. In other words, when your findings are complete you 
then have to look to the Government to get the money to implement 
the project ? 

Mr. mL. We have plans. We would like to get both Govern- 
ment and private money into this project. 

We have indications from the National Science Foundation that 
they plan to budget something on the order of $5 million in their 
1961 budget. This is only a plan thus far in so far as I know. 

We have officially but not formally been notified by General Motors 
Corp. that they will give us for our use all the diesel electric power 
equipment that we need. They estimate the total value of this 
equipment is on the order of $1 million. 
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We have had various hints from other private sources that they 
are interested but we have no concrete evidence as yet that they are. 

This is essentially where our finances stand. 

As soon as we can enlarge our staff, the Committee staff, we will go 
to work on these various sources. 

Mr. Miter. Has the oil industry come forward in any way in 
offering to give you any assistance ? 

Mr. Litt. So far just oil industry suppliers. We have had no 
direct approach unless Mr. Bascom can recall some. I do not think 
we have had any direct contact with the oil industry. 

Mr. Bascom. They certainly have not made us any cash offers to 
date. We have every hope that in one way or another they will be 
persuaded that this is a very good thing for the oil industry to par- 
ticipate in, and that they will make various kinds of offers before long. 

Mr. Mitter. Anything that has to do with expanding the earth’s 
sciences certainly should be of material interest to the oil industry 
you would think. 

Mr. Bascom. Yes, sir. There are several possible ways that they 
might gain from a project such as this, both fundamental and direct. 

First of all, the origin of petroleum still is a great question and it 
is possible there may be keys which would help solve that problem 
found in the deep sediments. It is even possible there might be oil in 
the sediments although there is no evidence of that, either. It is 
certainly an open question. 

The other major way in which the oil industry might gain is that 
we are bound to develop something new in the way of drilling tech- 
nology just by the mere fact of having to go at least a mile deeper 
than the deepest hole so far and having to do it at sea and having 
to do it in deep water. 

All of these things together certainly are bound to bring about var- 
ious kinds of technological advances which the oil industry can cash 
in on, all the way from new kinds of bits, new kinds of coring, new 
metallurgy, special strings of pipes, all these things. 

Mr. Mitter. Would it be necessary to expand the field of seismo- 
graphic exploration or have we developed that to a point where it 
would be helpful ? 

Mr. Bascom. It is a very complex matter. Development on such 
a thing never ceases. I do not think any direct development will be 
needed for this project although it is always possible that in the 
course of our work something new will turn up which has not pre- 
viously been known. 

Actually the methods we use, although they are generally similar to 
those used by the oil industry, are not directly interchangeable with 
their systems. 

Mr. Mitxer. Mr. Chairman, I am happy to have you with us. 

Have you any questions you would like to ask ? 

Mr. Bonner. No. 

Mr. Mitter. Mr. Dorn? 

Mr. Dorn. I have no questions. 

Mr. Mutter. Mr. Oliver? 

Mr. Oxiver. Mr. Chairman, I must confess that I am very insuffi- 
ciently equipped to ask questions on a subject such as this. From a 
practical standpoint I expect this has to do with basic research, look- 
ing for information. Is that correct? 
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Mr. Liu. That is right. 

Mr. Ottver. Concerning information we might hope to get from a 
project of this kind, we have heard you say something about the prac- 
tical applications that might be made of that information which we 
expect might be gotten from this exploration, can you amplify further 
as to what practicability any information we get here might have? 

Mr. Litt. Other than those mentioned by Mr. Bascom, benéfits to 
the oil industry, it is quite difficult to say what will come out of this, 

My attitude toward the thing is more or less a scientific one. I fee] 
in the face of the competition for funds for science these days, which 
all of us see going on, the earth sciences have really suffered. 

Dr. Harry Hess, Dr. Walter Munk, and Dr. Frank Estabrook, 
among others, have been scouting about for something exciting for 
the earth sciences to do which would attract attention and money, 
and at the same time be highly worth while and exciting, scientifically. 

The reason for this was that the earth sciences were falling behind 
in getting funds for science. Space scientists were forging ahead. 
Rocket sciences were forging ahead, and earth science was falling even 
further behind. 

As a matter of fact, by this project, if we drill to the mantle and 
get a sample of it, chances are that the rest of the planets in our solar 
system might have a structure considerably like that of the earth. 

If the rocket scientists and spacemen want to go to other planets 
they can find out a great deal of what will confront them there by 
studying the earth. We have scarcely begun to study it. 

This project will open up a host of new scientific questions. 

Practically speaking, I think Mr. Bascom has covered nearly all the 
benefits that we have thought of thus far. There certainly might be 
other things showing up as we go along. 

Mr. Ottver. In a recent visit we made to Massachusetts it was in- 
dicated last year in IGY activities that many samples of sediment 
were procured from the ocean bottoms. I expect that a sampling of 
those deposits would show the texture of those deposits. 

What you are thinking about is going even deeper into the earth’s 
structure and from that gaining some knowledge and information 
which might give you an idea as to what makes this earth click. Is 
that right? 

Mr. Linu. So far sediment samples taken from the bottom of the 
ocean are only a few meters in length. They have been taken by these 
coring devices dropped down from ships, fall from the force of grav- 
ity through the ocean, they pull them out and they find they have 
collected perhaps 10 meters of sediment. 

The age of these sediments generally goes back a little bit, perhaps, 
beyond the beginning of the last ice age. 

In other places in the ocean, in digging in Bikini and Eniwetok, we 
find sediments which go back 100 million years. 

On the tops of some of the sea mounts we have collected sediments 
that go back 100 million years. 

We feel there must be more ancient sediments than these and to 
find out we propose to drill through whatever is on the ocean bottom 
and see if there are ancient sediments there. 

Mr. O tver. Is there any indication there are any other govern- 
ments of the world who are moving into this area of activity ? 
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Mr. Litt. We suspect the Russians are. We have no direct evi- 
dence, however, that they are. They expressed a great deal of interest 
in this project at a scientific meeting in Toronto in 1957, 

They announced they had the equipment to drill to the mantle and 
that they had the capability of using the equipment. 

Since that time we have discovered that the Soviet Academy does 
have a branch located out in the center of Asia which is dedicated to 
the problems of deep drilling. How old this branch of the academy 
is I have no idea. 

It may be a number of years old, and it might be a brandnew branch. 

They have also carried out seismic explorations in the Sea of Japan 
which might be connected with the deep drilling project in some 
fashion. 

In the Sea of Japan they find a depth to the mantle is roughly 10 
kilometers, which means it is oceanic. 

This would be a good site for the Russians to drill if they propose 
to drill. We don’t really know. 

Some scientists in Great Britain are quite interested in the project. 
We have no evidence they plan to do any drilling. 

As far as the nations are concerned that is about the size of the 
interest. I have no knowledge of any other nations proposing a 
project of this kind. 

Mr. Outver. That is all I have, Mr. Chairman. 

Mr. Petty. You stated that phase 1 is expected to be completed 
by July 1 of 1960, which leads me to inquire as to whether or not you 
have anything concrete to propose in the way of legislation to enable 
the committee to carry on from that point ? 

Mr. Litt. We have no concrete proposals to make in this connec- 
tion. Probably the best assistance the committee can give us would 
be to back up whatever requests come from the Government agencies 
in this regard. 

I do not really think this project requires any special legislation. 
If there were special legislation announcing that the program was 
to be financed by the Federal Government it would certainly put the 
show on the road. 

Mr. Petxiy. I suppose the entire cost of the project would not be 
much more than the cost of firing one rocket. 

Mr. Lint. I would guess, without being too firm in my knowledge 
on what rockets cost, that it would be the cost of about two big 
rockets. 

Mr. Petty. I understand a rocket costs something over $10 million. 

Mr. Linu. One and a half rockets, then, just the cost of the rocket 
itself and no development costs. 

Mr. Petry. I think you certainly have a very inspiring and imagina- 
tive project. 

Now that you mention the Soviet Union’s interest, I am sure that 
competitive spirit would probably be helpful in getting support. 

Mr. Linz. I don’t know what their intentions are, and I probably 
never will know unless they actually drill a hole. 

It seems to me they would take considerable delight in beating us to 
this project, since drilling is something we are rather proficient in. 

Mr. Petty. We are always apathetic until we get something like 
asputnik up in the air. 


38170—59——__20 








300 OCEANOGRAPHY IN THE UNITED STATES 


Mr. Liu. We have to be truthful about it, however, and state that, 
- far as we know, we are not in a race on this project. We just don’t 

ow. 

Mr. Petty. Sorry we cannot use some of the 2814 percent depletion 
allowance. If it was indicated there was some oil down there, I am 
sure there would be considerable interest from a purely profit motive 
and incentive. 

Mr. Linz. The oil industry is one up on us in that respect. Almost 
everyone assumes now that hydrocarbons which form petroleum prob- 
ably do not accumulate in the deep ocean basins. 

This is only probable, but it is a large probability. All the indica- 
tions seem to be that the hydrocarbons accumulate in shallow seas, 

Some hydrocarbons perhaps could be carried off to the bottom of the 
deep sea on sediments, but I do not think it is very likely. 

I think the farthest out from the continents you likely would find 
oil would be on the edge of the continental slope, where sediments 
accumulate and perhaps do form a petroleum trap. This also is only 
a probability. 

Mr. Petxiy. From a practical standpoint it always seems to me we 
should investigate our own earth rather than space and other planets 
so far off. We would get a better return on it from our effort much 
more rapidly and serve : the purpose of humanity much better. 

Mr. Litt. We think it is at least as important. There are many rea- 
sons why it is more important. 

Mr. Petry. There are many hidden secrets in the depths of the 
earth. I am very much interested and I want to express my pleasure 
at being able to hear your testimony. 

Thank you, Mr. Chairman. 

Mr. Mitter. Mr. Curtin? 

Mr. Curtin. I have no questions. 

Mr. Mitier. Committtee counsel ? 

Mr. Drewry. Mr. Lill, in the list of members of the AMSOC Com- 
mittee, I notice you have representatives of the ONR, Geological Sur- 
vey, the Army, and the Air Force. 

Is there official interest in those branches of the Government in 
seeing this project carried out ? 

Mr. Li. In the Office of Naval Research we have established a 
small study contract with the Global Marine Research Corp. in Los 
Angeles to see how they would go about modifying their rig, Cuss J, 
to get through the first two sediment layers at least in the deep ocean. 

As part of that contract, the Office of Research and Development, 
Army, transferred to the Office of Naval Research a small amount of 
money to help us get this study going. 

The total cost of the study, I think, which will be paid off this coming 
fiscal year, will be about $65,000. 

These two agencies are the only two that have done anything about 
the program. 

Mr. Drewry. The Geological Survey has not taken any official posi- 
tion with regard to this program ? 

Mr. Litx. No, sir. I imagine the Geological Survey, however, will 

rovide geologists if they are needed, who are not otherwise provided, 
in overall help in collecting the cores, sediments, and so on, presumably 

without cost to the project. 
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Mr. Drewry. The net findings might be of considerable value from 
a biological standpoint, too ? 

Mr. Litt. Yes, sir. 

Mr. Drewry. So there possibly would be some net gain to marine 
biology ? 

Mr. Litt. Scientifically, yes. If we find ancient sediments and are 
able to bring up cores it will give them a much greater background on 
the history of life on the planet. 

Mr. Drewry. I notice you say there are so many scientists and tech- 
nicians from different institutions. 

What I was trying to get at is this: This apparently is mostly a 
basic research matter where there are a number of different interests 
who will stand to gain either actually or possibly. 

I am trying to grope around for an approach which best can be 
taken to push this project forward, either with Government support, 
industry support, or both. 

You need some $15 million according to your present estimates 
of cost. 

What is your thought as to where that $15 million will be sought 
and by whom? 

Mr. Litt. The committee will be seeking the funds. We will seek 
them probably from the National Science Foundation and from 
industry wherever we can. 

So far as industry is concerned, we have fond hopes that at least 
some of the oil well suppliers will come forth, such as General Motors 
has, and say “We will donate such and such equipment to your project 
for $1 a year or for nothing.” 

Unless the material is disposable, unless it is used up in the drilling, 
we would expect to give it back to these corporations. 

I would anticipate that about half of the cost of this project would 
come from private sources and about half from the Government. 

Except by personal contact the only way we know of getting private 
sources interested is through the marvelous publicity the program has 
had. 

We have had much more publicity at the moment than the situation 
actually warrants. 

None of it has been solicited. 

In any case, this publicity is stirring up a great deal of interest 
throughout the country, and we have had many contacts from oil well 
suppliers and various other types of industry who seem: to want to do 
something about this project, but we are not quite prepared to take 
them all on. We are not quite organized to that point. 

Mr. Drewry. It would occur to me that the problem would be some- 
what similar to the problem we were confronted with generally on how 
to decide upon an overall oceanographic program and then keep it 
moving forward on a solid front. 

Here with a large number of people interested we have this focused 
on the National Association of Scientists, and they can apparently pro- 
vide the push with a combination of themselves and the National 
Science Foundation. 

Iam wondering if we are seeing some light as to how we might solve 
this question of the broader study. 
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Mr. Law. I think before the end of the year is out we will see a 
great deal of light on the financing and the development of this 
project. 

At the present time, Mr. Bascom is the only full-time person work- 
ing on the program. He is really swamped with inquiries, talking to 
the press, writing letters, and answering inquiries, gathering informa- 
tion on drilling techniques, and so on, running three panels on the 
subject, as well as looking after the interests of the committee. 

As soon as we can get two or three more assistants for Mr. Bascom, 
put them out chasing up the interested parties in the program, then I 
think at least part of this will take place before the end of the year and 
we will be able to get the first phase of the program underway. 

We really have been operating on a shoestring up to this point. 

Mr. Miter. I want to congratulate you on the very fine way that 
you have operated on a shoestring. 

I think you and Mr. Bascom deserve to be commended. 

It is always difficult to initiate a project of this type. 

Of course, I personally feel it would be well worth the money to the 
Federal Government. In fields of science we cannot say we always 
get quid pro quo for every nickel we spend because if we can do that 
there would be no necessity for doing research work. Research work 
itself implies you are looking for the unknown, and when we have 
found it it makes this country ever greater. 

Although at the moment we might say there is no practical advan- 
tage to be gained, who can say that when you dig this hole down here 
you might not open vistas which are just as great as any which have 
been opened in the past in other fields of scientific research. 

This is a project which is merely in its infancy, and as in other 
projects scientists have no idea of what will be developed. 

As recently as building of the first cyclotrons no one knew where 
they were going. We were plotting strange and new paths and we 
came up with atomic energy. It may be our salvation for the future. 

Mr. ale Concerning this hole which you contemplate drilling, 
will the width and circumference of the hole be as round as a person's 
pinkie at its deepest point? What would the circumference of the 
hole be at the deepest point ? 

Mr. Litt. We would like to have it so we can retrieve at least a 
3-inch core. 

Mr. Bascom has looked into this and perhaps can answer it a little 
better and in more detail. 

Mr. Bascom. First of all, oil well holes, and this is essentially the 
same as an oil well hole, are different depths. As they go down they 
become smaller and smaller. Since we do not know how far we 
will go we don’t know where we will get stopped in this particular 
case. 

As Mr. Lill says, we would like to have a 3-inch core. 

This means at the maximum reach of the drill we might be drilling, 
say, a 6-inch hole. ; 

However, when you start the hole you have to have a preconceived 
idea of how many times you will have to set casing in the hole, that 
is, to set a protective string of pipe around the outside of the hole. 

Every time you set casing you have to reduce the size of the hole, 
so since we do not know right now what the characteristics of the 
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material will be, and consequently cannot guess at how many times 
we set casing, we can neither quite tell you the beginning of the hole 
nor the end of the hole. We have to do some experiments first. 

Mr. Dorn. What do you contemplate as the width at the beginning 
of the hole? 

Mr. Bascom. That is what I say. The ultimate hole we cannot tell 

ou. In our experimental work at first we will probably start with a 
hole something like 18 inches in diameter, although that is certainly 
a wide open question, too. It might be much less, something like 
10 or 12 inches in diameter. 

You have to go out and get some information about the character 
of the strata first, and then you come back and revise your ideas about 
how often you will have to set casing, and so forth. 

It may be that these dense rocks which give us the high seismic 
velocities and depths will be so rigid they will stand up very nicely 
without casing, in which case we can go on for quite a long way with 
aslim hole. 

This will speed up the drilling considerably. 

If I may amplify some things that were said earlier. 

Mr. Mitier. Yes. 

Mr. Bascom. You asked about the many kinds of technologies and 
scientific disciplines that were involved in this. 

On our central committee it seems as though we have a large selection 
of people from the local Geological Survey, and the Office of Naval 
Research. 

Actually we have these three other panels which spread out much 
wider into the entire fields of geophysical sciences. 

Among others, the kinds of people we have to ultimately draw on 
for advice and information and assistance in this project we have to 
talk to, for example, astronomers and people who know about meteor 
studies because the qualities inside the earth are probably similar 
to those of other planets. 

It seems to us a little strange to go off 350,000 miles to the moon 
to get a sample of what may likely be 30 miles beneath our feet. 

We have to talk to people who know a lot about volcanoes because 
obviously you get some idea of the interior of the earth from what 
comes up from volcanoes. 

We have to be involved with various other kinds of geologists, 
including paleantologists who trace out the evolution of history on 
earth through changes in fossils and also to stratigraphists who know 
something about the qualities of the layers in the earth who essentially 
designate the various periods of geologic time. 

We have to deal with gravity people who study the earth’s gravity 
at many places and from this partly determine the thickness of the 
crust. 

We have to talk to seismologists, both the earthquake type seismol- 
ogists and those who shoot off their own explosions and measure the 
character of the crust. 

We have to know something also about the earth’s magnetic prop- 
erties. Each of these takes a highly specialized person, and so for our 
committee to have all the competence needed we just could not do it 
with the Central Committee, and we have panels which deal with these 
various aspects of scientific work. 
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Besides all this we have the laboratory work associated with it, 
testing of materials, both real and hypothetical, for the qualities they 
will have under the deep heats and pressures, and the analysis of the 
cores when we get them back. 

Besides the scientific things, there are two technologies, really; one 
of them would be drilling technology and the working at sea and the 
other would be the oceanographic type technology, both of which 
stand to gain tremendously from this particular project. 

It is our hope that we will have at least consultants from all of 
these fields somehow represented in our group, because we would like 
to see a great many people in the geophysical business and the oil busi- 
ness involved in this project. 

I might say a little bit more about the practical aspects of this. 

I was specifically asked about the influence of this on the oil in- 
dustry, but there are other people who stand to gain in a more prac- 
tical way from what we are going to do. As scientists we do not like 
to talk about the practical outcome of this because we are mainly 
looking forward to the scientific objectives that will be accomplished. 

So far, the-heaviest work that has been done on the bottom of the 
ocean has been essentially with a half-inch cable. This has essentially 
a working stress of 5 or 6 tons. Oceanographers have traditionall 
worked with tools and equipment too light and cheap to do the iob 
they have to do at sea. They always work a little too small and 
consequently are always right on the limits of what they can do. 

When we have at least reached the bottom with, let us say, a 3% 
inch drill string, we have increased the capability for doing heavy 
work on the bottom and perhaps oriented work on the bottom by 
a factor of 50 to 100. This has tremendous implications for anybody 
who is going to do heavy work at sea, such as might be involved 
in various problems of submarine hunting, for example. We do not 
intend in any way to get involved in classified projects, I should say, 
but there is no way we can do this without having a great deal of mean- 
ing for people who have the problem of locating things on the bottom 
of the deep ocean, knowing what the stresses are for both shallow and 
deep water, and for placing things where they need to be put on the 
bottom. 

As you perhaps are aware, there seem to be great possibilities in 
the mineral deposits on the bottom of the ocean, both phospates in 
fairly shallow water, a thousand feet deep, and in so called manganese 
nodules which are also rich in nickel and chromium and cobalt. 

Of course, that would also include manganese, all of which certainly 
look as though they are going to be one great source for these materials 
in the future. There are probably other things on the bottom that we 
do not know about because it has not been surveyed as well as it should 
have been. 

In order to do this we have to develop our technologies for our own 
use there. For example, it might be useful in some way for us to have a 
television set working in very deep water which would inspect what 
we are doing, and take a look at the instrumentation which we put on 
the bottom. No such instruments now exist. The deepest ones go to 
about a thousand feet. 

If such a device were developed in some way and tried out and used 
with this project, it would be a tremendous step forward in inspecting 
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the bottom of the ocean which we cannot do very well at the moment. 
The deepest cores to date, as Mr. Lill said, average about 30 feet and 
occasionally one gets up to a little bit more. These reach back in geo- 
logic time but beyond that the depths of the ocean are a complete 
mystery to us. Since virtually all, or, at least, a great deal of the 
undersea evolution took place roughly 400 million years before that, 
obviously there is a great deal missing in our records of geologic 
occurrences. If this is going to be found anyplace on earth, it is 
very likely to be found in the deep sea. 

We have this combination of objectives which are both scientific and 
technical and which have some practical applications as well as a great 
many scientific implications involved in all of the things that we 
scientists need to know. 

Mr. Mitter. I think that is a very fine statement. 

Of course, if we seem to stress what practical application may come 
of this, it is really because when you go before the Appropriation 
Committee of Congress to get money, it is very hard to sell them on 
the idea of pure science. Somebody is going to want to know what 
are we getting out of it? 

I am satisfied personally that there is a lot to learn. 

Mr. Bascom. I donot know. 

Mr. Minter. We have great salt beds out in San Francisco Bay that 
Westvaco is developing. They are sources of non-ferrous metals and 
chemicals there. 

How do we know that after you get down to the bottom of this 
think we may find new deposits of minerals. Certainly they are in 
the sea water, but where do they come from? Do they ever pre- 
cipitate ? 

Who knows till we get down and take a look at them ? 

Anyway, it might be very valuable. 

I was just wondering whether Captain Hess would like to say any- 
thing on that. 

Mr. Ottver. Mr. Chairman, before that, I would like to make this 
comment: I, too, join with you in your commendation of this state- 
ment which Mr. Bascom has just made. 

You have indicated that in appearing before an Appropriations 
Committee of the Congress, it is a very practical matter and I am 
sure that you appreciate that. 

Mr. Bascom. Yes, sir. 

Mr. Ontver. I think that what you have said is going to be very 
helpful to those of us who would like to encourage this project. 

Mr. Mitier. Captain, would you like to say anything? 


STATEMENT OF DR. HARRY H. HESS, DEPARTMENT OF GEOLOGY, 
PRINCETON UNIVERSITY, PRINCETON, N.J. 


Mr. Hess. I think really what we should stress is how little we 
know about the earth or any celestial body. This is probably the 
best. way to find out and at the present time we are dragging along 
on a hypothesis that the earth is like a meteorite. Maybe meteorites 
are only the outer skin of the moon or some other celestial body, but 
there is a great advance to be made in science if we know what these 
planets are made of. 
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The astronomical theory of abundance of elements is based almost 
entirely on the gases that you see in the sun or the stars. You can 
use spectography but the heavier elements do not show up very well, 
We do not know their abundance and really we are trying to find out 
what the universe is made of and what the earth, in particular, is made 
of. That is the primary objective. No doubt, a great many inter- 
esting things will come out of this but, practically, I do not see ver 
much coming out of it. You can grab for various odds and ends that 
might be practical, but aside from technology, I do not think it is 
going to be very much. 

Mr. Miter. Thank you very much, sir. 

Mr. Bascom. Mr. Chairman, may I say that I probably should 
have said Professor Hess, chairman of the Geology Department of 
Princeton University, who is now on 2 weeks’ Naval Reserve duty. 

Mr. Mitter. Dr. Lyman, would you like to express yourself on 
this? 


STATEMENT OF JOHN LYMAN, DIRECTOR, OCEANOGRAPHIC 
DIVISION, U.S. NAVY HYDROGRAPHIC OFFICE—Resumed 


Mr. Lyman. Thank you, Mr. Chairman. 

Iam Dr. Lyman, of the Navy Hydrographic Office. 

It is a great pleasure to have this opportunity to speak before this 
committee again this morning. I do not think that I can add much 
to what has already been said on the chemistry of water and what 
is under the ocean, but I think that I could second Mr. Bascom’s 
remarks that if this project goes through to completion it will cer- 
tainly contribute greatly to the technology of oceanography and in- 
crease our ability to handle heavy weights on the ocean floor. It 
would be a great step forward in the U.S. oceanographic program. 

Mr. Mitier. Thank you very much. 

Do any of you gentlemen have questions of any of these gentlemen? 

(No response. ) 

Do you want to add anything more ? 

Mr. Litit. We have some slides we thought maybe you would be 
interested in seeing. 

Mr. Mitier. Please proceed. 

Mr. Bascom. In the prepared statement, I noted that there were 
two principal barges which are at least self-contained and are now 
capable of doing drilling in shallow water to fairly large depths. 

This first slide shows the Nola /. 

At this time I guess it still is drilling off the delta of the Mississippi 
River in quite shallow water, about 35 or 40 feet deep. All of the 
elements of a deep drilling rig are present in this one and it seems as 
though it would be possible to modify either this rig or the other one 
in such a way as to hold it still in deep water and go on down and 
drill into the sediments. 

The Nola J is now set up and designed to drill 15,000 feet. Ob- 
viously, if we could get it out into water only 12,000 feet deep, we 
would have some kind of a capability for going as much as 3,000 feet 
into the bottom of the ocean. 

The Nola J has the curious characteristic in that it drills over the 
side. It looks unstable although it really is not. As you see in this 
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particular system shown there, their casing really projects up out of 
the bottom and they drill clear out over the side and then, to counter- 
balance it, you can see we have a low dark spot on the side. Here is 
essentially a closeup view of the bottom of the drilling platform and 
the rig as it rises, 

The advantage of this, from the point of view of these operators, 
is that they can simply pull away from the completed hole when it 
is finished whereas the other vessels drill down through the center and 
they require a bottom completion. This has no bearing on the drill- 
ing capability, but only on the oil production and consequently does 
not influence us very much. 

This is a picture [indicating] of the so-called draw works. A draw 
works is, is a hoist. The capability for going deep with one of these 
rigs is very largely dependent upon the size of this particular machine. 
I will not go into the details of it now, but there [indicating] is the 
drilling platform and the rotary table of the Vola J. 

We are now in California, Mr. Miller, and this is the Cuss 7 [indi- 
eating] as it is drilling not far from Santa Barbara. 

Mr. Miter. You can see how much bluer the water is there. 

Mr. Bascom. Actually, these are really monstrous rigs and you do 
not realize the scale of them until you get aboard them. 

This is the center of the anchoring system of the Cuss J in which 
they have six anchors leading off the heavy cable like a cat’s cradle in 
all directions to work in the deep sea. This is the part that we will 
have to modify in this particular vessel. We have got to arrange the 
hole when it gets in deep water. There you start to get. some idea of 
the scale of this thing when you get aboard and see that: the pipes in 
the foreground are what are called tr iples. 

In other words, three joints of pipe for a total of about 60 feet in 
length. 

The big yellow block in the lower part of the block and tackle 
weighs 6 ‘tons by itself and is capable of handling weights up to 500 
tons. Thisisa pretty good-sized piece of machinery. 

This [indicating] is ‘looking up a little more steeply into the upper 
part of the derrick. You see that same yellow block and beneath it 
is the so-called swivel in which the mud is circulated through that 
hoist on the right [indicating] and down through the drill pipe which 
is exactly the center. 

This is a picture [indicating] of the complete controls of the Cuss I 
when it is drilling. This man stands at that platform and operates 
the whole thing. 

This partic wlar operation [indicating] issetting pipe. You can see 
the size of the drill pipe and in this case they are using 414-inch pipe 
to drill holes about 7,000 feet deep in about 300 feet of water at the 
time of this operation. 

Here [indicating] is a view of how the pipe is racked horizontally 
and this partic ular joint of pipe has just been lowered from this dou- 
ble rod on the left part of the elevator and it lowers it into this rack 
where it automatically slides out through that trough and is picked up 
by chains and set off to one side. This is all done automatically. 

This is the part [indicating] where the drill stem goes down through 
the ship and looks like this [indicating]. There is a big wheel in the 
middle of the ship and once you are on board you very soon forget 
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you are out at sea at all. Everything is so monstrous and large and 
everything goes on just about the way it does on land. 

Here is a picture of the kind of bits [indicating] that are used, 
This is on the bottom of this drill pipe and the mud 1s pumped down 
through these at high velocity and then the pipe and these bits are 
rotated in the bottom of the hole at several hundred r.p.m. and they 
grind their way down. This particular kind of bit is only good for 
making holes. 

This [indicating] is a diamond bit intended for coreing. As this 
bit is put on the same piece of pipe it grinds its way down and leaves 
a piece of the bottom rock standing up through the middle of that 
hole. This bit is upside down, but these are diamonds, the little 
black spots. It is possible, by putting what is called a core-catcher in 
the bottom of the pipe, to trap this material from the bottom as it 
comes into this thing [indicating] and when you retract the pipe, you 
get a sample of the bottom back again. 

This is a picture [indicating] of the same ship doing another kind 
of operation. This is setting casing. You ask, how big is the hole 
going tobe? The hole will be just as big as the outside of this casing. 
As you are drilling, you slide the casing down the side, and I believe 
this is 14-inch casing we are running here, but I am not sure at 
the moment; they are hoisting it into position with the casing elevator 
and here they are setting it [indicating]. 

You can see that it is a pretty good sized operation going on here, 

At this particular moment, they are tightening a new piece of casing 
on the old one and they are lowering it down and holding it in some 
spiders and swinging up another piece and setting it on. It is possible 
in the oil business to run as many as 10,000 feet in this pipe at one time 
if the hole is that deep. 

Here is simply another view of that operation [indicating] and to 
give you a little better perspective of the situation. The men are 
dwarfed by the size of this rig. With Cuss and certain modifications 
it probably needs a little bit larger draw works. 

That [indicating] is the hoist with the cable on it that I showed 
you before and with some device arranged for holding it into position 
at sea. 

We have studies going on as to how this might be done and there 
are several possible ways that look promising. It would be possible 
to make these modifications in a vessel like the Cuss in a matter of 
a few months. We are talking about maybe 3 or 4 months beyond 
the design work and after that, our general plan, assuming that we 
raise the money and are able to do that—the vessel is for rent at a 
price of approximately $5,000 a day, complete with everything, crew 
and everything that goes with it—we probably will take it in near 
the shore off California and drill a few of these test holes in the bottom 
just to see what the difficulties are. 

At this moment we do not know what the forces will be due to 
currents acting on a string of casing like this. It will be 10,000 feet 
long extending from the surface of the water down to the bottom, 
and the only way we know to find this out is to try it out. 

There are many other things that have to be solved, such as the 
question of how one cores in soft bottom, how you hold still in deep 
water, how the wave forces are acting on it, and soon. Once we have 
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solved these kinds of problems with this interim ship, as we are calling 
it, or we might call it a phase one ship, then we come back to the 
drawing board and design a really large drilling ship, build it, and 
take it out to a spot select ted by Professor Hess’ site selection commit- 
tee and go on down tothe bottom. 

I thank you. 

Mr. Miter. Thank you very much, Mr. Bascom. 

Are there any questions? 

(No response. ) 

I want to thank you, Mr. Bascom and Mr. Lill, for coming down 
today. ‘This has been a very interesting presentation, and it gives us 
an idea of the work that you are doing and the contribution you are 

making in the field of earth science. 

I want you to know—I think some of us have expressed ourselves 
pretty well on this—we are very much concerned with the progress 
that will be made in this field. 

Mr. Petty. Mr. Chairman, I wonder if it would be well for us to 
express what you know we all feel. That is, we would like to have 
continuing reports. 

Mr. Mitier. Yes; I am very happy that you brought that up. 

We would like to have continuing reports and to work with you in 
this project. I am certain that the members individually—I know 
our reaction here—we might be very happy to help you in any way 
we can. 

Mr. Litt. Thank you very much, Mr. Chairman. 

We would be very glad to keep the committee informed. 

Mr. Mitter. Thank you. 

If there are no other questions, the committee will stand adjourned 
until the call of the Chair. 

(Thereupon the committee adjourned at 11:20 a.m.) 
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MONDAY, JULY 13, 1959 


House or REPRESENTATIVES, 
SUBCOMMITTEE ON OCEANOGRAPHY OF THE 
Com™MiITTrEE ON MercHANT MarIne AND F'IsueERrtes, 
Washington, D.C. 


The subcommittee met at 10 a.m., in room 429, Old House Office 
Building, Hon. George P. Miller (chairman of the subcommittee) 
presiding. 

Mr. Miniter. The committee will be in order. 

This is a meeting of the Subcommittee on Oceanography of the 
House Committee of Merchant Marine and Fisheries. 

We are met this morning as the result of a report gotten out by the 
Committee on Oc eanography of the National Academy of Sciences on 
the radioactive waste disposal into the Atlantic and gulf coastal 
waters, and other oceanographic activity. 

The first witness I want to call on this morning is Hon. Thomas N. 
Downing, of Virginia. 

I want to say before you start, for the benefit of the witnesses, that 
when this report was circulated, many of the people from the coastal 
areas, such as Mr. Downing, became very much concerned with it, and 
rightfully so. 

“We have therefore asked them to be here to give us their views or 
express their apprehension relative to the subject of the disposal of 
radioactive waste. 

Mr. Downing. 


STATEMENT OF HON. THOMAS N. DOWNING, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF VIRGINIA 


Mr. Downina. Thank you very much, Mr. Chairman and gentle- 
men. 

My name is Thomas N. Downing. I represent the First Congres- 
sional District of Virginia. 

This district includes the entire eastern seaboard of Virginia from 
Maryland on the north down to North Carolina on the south. 

It includes portions of the Chesapeake Bay and the tributaries of 
many rivers. 

I do not have a prepared statement, Mr. Chairman. I just want to 
give the committee my thoughts and express my concern over the 
recent suggestions of the National Research Council that certain sites 
along the Atlantic seaboard be used as possible dumping sites for 
atomic waste materials. 
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I read their report very carefully, and in it they suggest that 28 
sites along the Atlantic and gulf coasts could be used as possible 
dumping sites for atomic material. 

Three of those sites are located off the coast of Virginia, and one 
of which is located only 35 miles from Little Creek, Va., which is ap- 
proximately 25 miles off the coast of Virginia Beach, which is one of 
the greatest resort areas on the eastern seaboard. 

This has created great concern among my people in this area, and 
with some justification. 

Mr. Chairman, this site 35 miles off Little Creek is known as Site 
No. 4 in the report put out by the National Research Council. 

That site is the location of a sunken ship, and it is in the middle of a 
great fishing area in my area, sport fishing as well as commercial 
fishing. 

The thought of having this waste material in 55 feet of water, if 
that is correct, and with the commercial and sport fishing area which 
exists there, it causes me great concern. 

Doctor Hargis, who is the head of our Virginia Laboratories, says 
that his information is that the drift currents there are toward the 
Capes. 

He is very much opposed, in behalf of the Laboratory of Virginia, 
to this particular site. 

In addition to possible harm that this may bring not only to the 
marine life but to other industries, it is a great psychological thing 
down there, with the resort areas so close, with people coming down 
by the thousands in the summertime, so that there is perhaps a reluc- 
tance, and perhaps there is a slight fear which would develop if this 
material were allowed to be dumped so close to the shore. 

Speaking very frankly, I know practically nothing about the effects 
of atomic radiation. I do not know that anybody knows the complete 
story, but it seems to me, Mr. Chairman, that rather than take any 
chance at all, the authorities should consider dumping this material 
further out at sea where they can be more assured that there will be 
no danger from radiation and remove any psychological danger that 
might exist. 

I am told that the reason they are trying to get close into shore sites 
is because they contract the hauling of this material, and the people 
with whom they contract do not have the equipment to carry this out 
to sea. 

I am not too impressed with that argument. With something so 
dangerous as what we are dealing with, it seems to me that people who 
are contracting to haul it should have the equipment necessary to take 
it way out to sea, or if they do not it should be hauled out by one of 
the services, the Navy or the Coast Guard. 

As to these contract haulers, I am wondering whether they dump 
this dangerous waste material exactly where they are supposed to dump 
it or not, and whether there is any adequate check on where they dump. 

It is possible they could take it out beyond sight of land and dump 
it and nobody would know about it. 

Mr. Chairman, perhaps it would be wise for this committee to con- 
sider criminal legislation for the misplacement of atomic waste mate- 
rial. In other words, if it is not dumped in the prescribed area which 
is deemed safe, then that would constitute some form of a crime. 
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It is important enough to warrant consideration along those lines 
in my opinion. 

Already, and for some time, I understand since 1955, they have been 
dumping this atomic waste material at certain sites approximately 100 
miles off the shore. 

I would like to be reassured as to just how safe this dumping is. I 
would like to know whether there are controlled checks made at pe- 
riodic intervals to see whether this material is kept intact and is not 
radiating into the waters there. 

I would like to know if this dumping is supervised by the Atomic 
Energy Commission. 

I would like to know if drift or if storms would cause that material 
that is dumped to move in closer to shore, or possibly to break the 
containers and allow harmful radiation to escape. 

These are some of the things that I would like to know. 

I would also like to file with this committee, if there is no objection, 
a letter dated July 10, 1959, from Dr. William J. Hargis, the director 
of our Virginia Laboratories, to Dr. Dayton E. Carritt, chairman of 
the special working group on disposal of radioactive waste into the 
Atlantic and gulf coastal waters. 

Dr. Hargis has gone into the matter pretty thoroughly, and in this 
letter he cites specific objections to site No. 4, which is the one located 
just 35 miles off of Little Creek. 

aoe it would be interesting for the committee to have this in 
its files. 

In conclusion, Mr. Chairman, I would like again to say that I must 
protest against any further consideration of dumping of atomic 
waste materials so close to our shores of Virginia as 35 miles, not only 
because of the harmful effect it might have on marine life and human 
beings but also the psychological effect which could hurt the economy 


of this area. 

I appreciate the opportunity of appearing before you. 

Mr. Miter. I will be happy to have filed the letter to which you 
referred, written by Dr. Hargis. It will be made part of the record. 


(The letter referred to follows :) 
JULY 10, 1959. 
Dr. DAYTON BD. CarrirTt, 
Chairman, Special Working Group on Disposal of Radioactive Waste Into Atlantic 
and Gulf Coastal Waters, Chesapeake Bay Institute, Johns Hopkins Univer- 


sity, Baltimore, Md. 

DEAR Dr. Carritr: After careful study of Publication No. 655 “Radioactive 
Waste Disposal Into Atlantic and Gulf Coast Waters” and consideration of the 
sites proposed to serve Norfolk, Va., we have come to the conclusion that al- 
though the amounts to be disposed of are small, the containers will hold the 
material for some time, and the hazard from radioactivity probably slight, we 
cannot approve site 4. As you recall, site 4 is 36°49’ N and 75°27’ W, near 
the location of a wreck which is in 11 fathoms of water. Our objections are as 
follows: 

(1) We believe that the net circulation over this site is into Chesapeake Bay. 
Drift bottle experiments seem to indicate a shoreward movement, particularly 
toward the Capes, in this area. We anticipate further observations of the cur- 
rents in this area in connection with another problem. 

The committee, itself, has stated several times in the report that it is advisable 
to avoid contaminating estuaries and shallow places where there is a significant 
shoreward water movement. 

(2) According to our information, trawlers frequently work in the vicinity 
of this particular site. Even though the committee has attempted to avoid 
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this possibility by selecting a site near a wreck, we doubt that any disposal 
contractor whose operation is too small to permit him to carry wastes out to 
deeper water will either be equipped for, or prone to pinpoint bombing. Since 
trawl nets might occasionally be destroyed by the bulky waste disposal containers 
and since it would be bad psychologically if containers were to be trawled up, we 
believe that they should not be dumped at this site. 

(3) The wreck and lumps, indeed the whole flat, constitute a good sport fishing 
area whose use might be discouraged should it become known that radioactive 
wastes are being dumped nearby. 

(4) Unfortunately perhaps the word radioactivity and the phrase radioactive 
wastes evoke an emotional reaction from the public. The use of a dumping 
site so close to the Virginia beach resort areas may have an adverse effect on 
their habitues. 

Aside from stating that at this time we are in cautious agreement with the 
National Bureau of Standards Handbook 58’s 1,000 fathom rule of thumb we 
ean offer no alternative for site 4 other than 4a or 4b, which seem much more 
suitable to us. Our knowledge of the circulation pattern is unfortunately 
scanty. 

May I make several pertinent comments? I have found it quite interesting 
that neither the precise amounts nor kinds of radioactive materials already 
deposited in the sea are known despite Handbook 58’s recommendations (p. 
4) that accurate records be kept. Slipshod record keeping should not persist. 
All of us are aware of the myriad unknown factors involved in the biological 
activities of radioactive substances and the possible effects of these materials on 
the marine system and it seems absurd to compound these unknowns unneces- 
sarily. 

We believe that there are so many unknowns involved that choice of disposal 
sites should not be limited to the distance a small contractor can take his boat 
and return in 1 day. As a matter of fact, if a contractor’s equipment is too 
small to travel beyond the 1,000 fathom curve, his navigational ability might be 
somewhat limited and his accuracy impaired. If time is important, perhaps : 
helicopter or a blimp might be used to shorten travel time. Disposal sites 
should not be selected on the basis of cost or travel time. 

We have all heard rumors of irresponsible actions by disposal contractors 
in dumping radioactive materials in unauthorized areas. While they may be no 
more than rumors, we believe that some who may be chosen, such as garbage 
haulers, etc., are and will continue to be ignorant of the possible serious effects 
of irresponsible disposal practices. We believe it poor policy to entrust dis- 
posal of radioactive materials to civilian contractors unless precise control of 
their activities can be assured and unless they are adequately equipped and 
aware of their responsibilities. Perhaps in order to have proper control over 
disposal an agent of a regulatory body should accompany each load. 

Mr. Haven, of this laboratory, observes that according to extrapolation from 
data contained in page 6 of Publication 655 about 1,000 drums of low-level 
radioactive wastes a year have been dumped into the Atlantic since 1951 and 
suggests that dumping of this small volume could be done by the AEC in deep 
water at relatively little expense. Users could ship wastes to several colleec- 
tion points along the coast and the AEC could dispose of them at regular inter- 
vals, perhaps monthly. One thousand barrels amounts to little more than a 
good-sized bargeload. 

The amounts of money involved in disposal contracts must be relatively small 
and their contribution to the general economy slight. Though we are defi- 
nitely not opposed to encouragement of private enterprise we believe that a re- 
sponsible Government disposal unit should be established immediately. In any 
case, we are opposed to the notion of allowing cost to have any limiting in- 
fluence on selection of disposal sites. The safest, most infallible method, from 
every present and future standpoint, must be employed. Ignorance of possible 
effects is too great to have it otherwise. 

In closing may I say that our laboratory is extremely interested in any “pre- 
use, during-use, post-use”’ surveys that might be conducted in Virginia waters 
or offshore. We will make our laboratory facilities, vessel, personnel, and 
data available, conduct coordinated studies and even undertake contract. re- 
search should the need and opportunity arise. We are also interested in corol- 
lary research into the various aspects of radioactivity as it is connected to 
marine biology. Please count us in on all deliberations, surveys, ete. 

With best regards to you and your associates, I am, 

Cordially yours, 
WILLIAM J. Harais, Jr., Director. 
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Mr. Mutter. I might say that all of us are concerned, and naturally 
somewhat confused, concerning this problem. We realize the neces- 
sity of getting rid of this material. We have confidence in the Ocean- 
ography Committee of the Academy of Sciences, and I think they 
are very frank in their report. 

Part of it is not readily understood by the layman, but I am con- 
cerned with one section of it, and I think it is one of the things that 
is bothering you. 

On page 16, this page deals primarily with the movement of bottom 
sediment and bottom water circulation. 


Evaluation of bottom circulation must be inferred from observations of 
salinity and temperature distributions, and measurements of surface drift, 
the latter largely from drift bottle experiments. A few direct measurements of 
bottom currents have been made from light ships. 

Our knowledge of bottom water circulation along the Atlantic coast may best 
be summarized by the following four items— 

Then they give you those four items, as I interpret them, in effect, 
saying that this is an area of oceanography, the matter of these bottom 
drifts, which must be studied. We must spend some money on it be- 
eause we don’t know a lot about it. 

Maybe I interpret this report wrongly, but I have tried to go into 
it and frankly that is one of the things that concerns me, as I know it 
concerns you. 

Mr. Downine. [agree with the Chairman. 

Mr. Mixxer. I want to thank you for testifying here. 

We appreciate the time you have taken from a very busy schedule 
to be here. 

Mr. Downinc. Thank you very much. 

Mr. Miuier. Any questions, gentlemen ? 

Mr. Petry. I would just like to say that I share the concern of our 
colleague, Mr. Downing. I do not know what the final answer will 
be, but very recently, in the Pacific Northwest, a container was found 
on the shore marked “Danger”, and it was marked to indicate that 
it had some dangerous waste material in it. 

Whether it was a hoax or whether it was actually the Atomic Energy 
Commission’s own container, I do not know. 

However, I think this is something that you are certainly properly 
concerned about in your district, and I would be very much interested 
in supporting any measures that are taken to be sure of the safety 
of the people. 

Mr. Downtna. I thank the gentleman. 

Mr. Mitier. Thank you very much, Mr. Downing. 

Our next witness is the Honorable Bob Casey, of Texas. We are 
happy to welcome our colleague from Texas, who also has expressed 
great concern about this problem. 


STATEMENT OF HON. ROBERT CASEY, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF TEXAS 


Mr. Casey. Mr. Chairman, and members of the committee, I first 
became concerned about the matter of disposal of radioactive waste 
when a corporation in my home city of Houston, Tex. was licensed by 
the Atomic Energy Commission to dispose of such waste. 
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Of course, I, as most laymen, was a little afraid of radioactive ma- 
terials, being ignorant as to their effects and how safely they might be 
handled. ] 

In particular that is so in our area because of the fact a little over 
a year and a half ago we had a little unfortunate experience where 
some employees were working in an industry which used radioactive 
materials in their work, and we had contamination not only of the 
plant but of these employees’ homes. _ ins, {Bie 

Therefore, any mention of radioactive materials in our area natu- 
rally causes quite a disturbance. 

Recently, a new industry, Industrial Waste Disposals, Inc., was 
licensed to dispose of radioactive waste, and the license provided that 
they would dispose at a site in the gulf coast approximately 180 miles 
off the coast in 1,000 fathoms of water. 

I did not become too concerned about that authorization due to the 
fact I felt that the safeguards they had placed in the license indicated 
that they who had knowledge of these materials were taking proper 
precautions, and also I know that in our own medical center they use 
a considerable amount of radioactive materials in medicine and re- 
search which under proper precautions is bound to be safe, and if it 
were not I am sure the men who know the uses of this material would 
never allow it to be right in the heart of our medical center. 

Also, I thought our people were about to accept these pronounce- 
ments as being proper, when along came the National Academy of 
Sciences report in which they recommended a location just 20 miles 
off the coast in 54 feet of water. 

I am very familiar with the spot they located just off Galveston 
because I have personally caught many a red snapper, and many fish 
of various varieties and species there, and it is quite a popular place 
to fish. 

I began to see what the basis of these recommendations were. 

Of course, immediately the National Academy of Sciences comes 
back and says “We made these recommendations subject to studies.” 

I want to point out to the chairman that I think the National 
Academy of Sciences was a little presumptuous in making definite 
site locations at this time because in the very forward part of their 
report they state they were supposed to make a detailed study. 

I do not think they have made such a detailed study, if they are 
just going to pick out sites, because they can easily pick out any 
point just a few hundred feet off the coast, so far as that is concerned, 
if the location is subject to detailed study. 

That was not my understanding. My understanding was that the 
report was to have included a detailed study to begin with, and I think 
they have certainly harmed the program of meeting this problem we 
have. I say “we” because it is a problem that the whole Nation will 
have from now on, this disposing of these waste materials. 

They have not helped this thing at all by coming out in this manner, 
with definite spots picked out where there has been no study. 

The National Bureau of Standards put out a handbook No. 58 in 
1954, entitled “Radioactive Waste Disposal in the Ocean.” 

In this booklet they moved with caution, and properly so. 

They recommended disposal, if it should be in ocean waters, to be 
in depths where the water exceeds a depth of 1,000 fathoms. 
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They also made the observation that disposal by pipeline was un- 
desirable. 

I understand that Great Britain has been disposing of some of these 
radioactive materials by pipeline, and you will hear a lot of fine 
talk about how successful that has been and how it empties into a 
kelp bed and they harvest this kelp. They have made all sorts of 
studies, and the pipeline operation works fine. There is proper dis- 
persal, and there is no after effect either on marine life or plantlife. 

I think again you have to take into consideration the currents, sedi- 
mentation, and so forth, on each particular location. 

The original recommendation of the National Bureau of Standards 
did not recommend a pipeline at all. 

They state on page 4 of that publication: 


Disposal of radioactive waste through pipelines is considered undesirable. 


That is very flatly stated. 

We have no definite studies which have been made with reference 
to the maximum permissible concentration, and in none of the pub- 
lications has there been a study with reference to maximum concen- 
tration, nor has there been a study made with regard to dispersion, 
either in the upper layers or lower layers of the ocean. I think that 
is something your committee perhaps should be very much concerned 
with, detailed studies which will bring about a proper guide as to 
dispersion and disposal of radioactive waste materials in the ocean. 

Another thing that will concern us all is the control of dumping 
these materials in the ocean. 

After all, we have control of our waters only a certain distance 
from our shores, and the oceans are free, and there is a good possibil- 
ity some other country might choose our offshore sites to dump mate- 
rials, and I don’t know how we can stop them so far as that is con- 
cerned. 

By the same token, I wonder about how we are going to control our 
own licensed people other than by the license itself as to where they 
will dump this material, because once they are out into the free high 
seas the only control we would have would be by nature of what we 
can do with them when they get back to shore should they not follow 
the purposes of their license. 

It looks like this might develop into an international question as 
to these disposal sites. 

The National Academy of Sciences put out some other reports with 
reference to this subject. One of them was published in 1957, publica- 
tion No. 551, and it is a very exhaustive piece of work entitled “Effects 
of Atomic Radiation on Oceanography and Fisheries.” 

In this volume they point out the hazards through recovery of 
containers. 

In other words, they state fishermen might bring these containers 
up in their nets if they are not properly disposed of, and you would 
find fishermen exposed to this material unless it is properly placed at 
a depth where it would not interfere with the fishermen’s nets. 

It is not unusual for fishermen to bring up junk which has been 
dumped out in their fishing grounds, unknown to them, and it not 
only damages very expensive nets but in this instance it might very 
well mean some exposure to them which might cause injury or death. 

They point that out, and it is a very practical consideration. 
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In this book, which was just published by this same organization 
2 years ago, they go into great detail about the fact that knowledge 
of radiation effects on marine organisms is inadequate for any firm 
conclusions. 

If they had any experiments in order to reach firm conclusions they 
do not give indication of it in these later publications. 

They point out that sites which provide the least hazard may in- 
volve the greatest disposal cost. I grant that may be true, that these 
sites isolate the materials so no part of their entry back to the land 
or any place which might come in contact with man is limited. 

That may be true, but I think in this instance cost should not be 
considered when we are talking about the safety of our people and 
the use of our beaches not only ‘for recreation, but the waters are also 
important to the harvesting of our marine life which is a strong seg- 
ment of our economy, as w ellas a source of food for our people. 

Mr. Mitier. Might I point out it is a source of food which has a 
great potential as “the population of this country increases and the 
p»pulation of the world increases, the importance of which will in- 
crease in proportion to that popul: ition. 

Mr. Casey. I agree with the chairman very heartily on that. 

On page 21 of this report they state: 

Our knowledge of most of the processes in the ocean are altogether too frag- 
mentary to permit precise predictions of the results of the introduction of a 
given quantity of radioactive materials at any particular place. 

In order to obtain the necessary knowledge, an adequate long-range program 
of research in physics, chemistry and geology of the sea, and on the biology and 
ecology of its contained organisms is required. Such research must be directed 
toward the understanding ef general p®inciples,; not simply to the ad hoe solu- 
tion of a particular local problem for immediate application. 

The latter sort of study is desirable in order to provide engineering solu- 
tions to particular waste disposal problems as they arise. Such engineering 
solutions must necessarily be of limited application, and more they must always 
be conservative at least until sufficient broad understanding is obtained. 

Then, Mr. Chairman, they follow that with a list of the major un- 
solved problems. I will just give you the headings of those without 
reading them. 

They list them—one, dispersion in the upper mixed layer. 

Two, circulation in the intermediate and deep layers. 

Three, exchange between the surface layer and deeper layers. 

Four, sedimentation process. 

Five, effects of the biosphere on the distribution and circulation of 
elements. 

Six, uptake and retention of organisms used as food for man. 

Seven, effects of atomic radiation on populations of marine 
organisms. 

As far as I know, these major problems are still unsolved because 
this is a publication by the same group which put out this recent 
publication. 

This same year, 1959, this National Academy of Sciences, the Na- 
tional Research C ouncil, put out a booklet “Artificial Radioactivity 
in the Marine Environment.” 

They reiterate some of the very same things they did in publica- 
tion 551, and that is mostly lack of knowledge, and the fact that de- 
tailed studies are needed. 
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I would like to point out to the chairman that particularly in my 
own area, in one of these booklets they have a study with a general 
statement as to the tides and currents, and in those instances in my 
own area off the coast of Texas it is quite obvious that you have very 
little current, lots of sedimentation, and all these things which would 
lead you to be afraid to use that particular area for any disposal pur- 
poses, particularly of materials such as this. 

T hope that this committee will in the first place allay the fears of 
my peuple that these specific sites as pointed out in this most recent 
publication will not be used as recommended here, and that the public 
will be protected by proper studies to gain the knowledge that is 
needed to meet this problem. 

I will not say that I do not want any materials dumped in the 
waters off the coast of Texas, because I think that would be foolish. 
We are living in a changing world. I know that, and I think the 
people I represent are intelligent enough to know that, but if we are 

oing to rely on people whom we presume have the knowledge to 

eal with this problem I certainly think they should be cautioned 
not to presume that we know so much about it, and that their language 
should be carefully studied before they release a publication of this 
sort, somewhat as 1s referred to in the legal profession—the big words 
give it to you and the little ones take it away. 

First they say, “These sites would be fine.” Then they say, “If 
studies are made and are found to be acceptable.” 

We have quite a public relations job to do between the scientific 
mind and the layman’s mind in understanding this tremendous prob- 
lem. 

I do not want any activities, scientific or otherwise, which will be 
beneficial to my community to be discouraged from coming into my 
community. 

I know the field of radioactive materials in use in peacetime is 
growing day by day, and I want my community to share in those 
growths and in those developments, so I want a healthy climate and 
I want an understanding with my people. 

By the same token, I do not want them subjected to something 
which on its very face shows that it would be dangerous or a wild- 
eyed experiment or presumptuous on someone’s part to just pick out a 
spot and use it for enehie something. It is perhaps used to dump 
trash, but not used to dump material such as this which can be washed 
back on to the beaches or can settle into the bottom of this shallow 
water where our marine life will pick it up. 

I, too, read the article Mr. Pelly referred to. It was a matter of 
just about a week ago where the people were out on the beaches swim- 
ming and up floats a barrel with big yellow letters on it—“ Dangerous, 
Radioactive.” 

Whether or not there was anything in it, I don’t know. As I un- 
derstand it, one of our agents picked up the barrel for examination, 
but I have heard no report on what was in it, and I don’t know whether 
or not anyone else has. That was out on the Pacific coast. 

If there is anything I can do to be of assistance to this committee, 
Mr. Chairman, I certainly hope you will call on me. 

Mr. Miter. I want to thank you for a very comprehensive and 
well thought out statement, and to congratulate you on the research 
work you have done on this. 
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I may say that as I see the picture in its broad aspect it points up 
the necessity for intensive studies on oceanography which has been 
recommended by the Academy of Sciences through the medium of the 
Brown Committee, its Committee on Oceanography. 

I think that the academy has done a great work in advancing in- 
terest in this field. 

I do not think that the oceanographers themselves will controvert 
what you have said throughout this report and others. 

Indications are that they do not know all of these answers. The 
have come to us now asking for some money so that they can get the 
equipment with which to find these answers. 

As I see the problem today, it is not too acute, not acute in this 
sense—most of the waste being dumped is low-level waste. 

However, this will not always be the case, and we are on the thres- 
hold of this new era. 

Substantially the same group, if I remember rightly, which got out 
this report, just 2 or 3 days ago released another report which came 
to my desk. It may be on your desk, too, relative to the effect of nu- 
clear-powered ships. 

A casual reading indicates you cannot have more than about 300 
such nuclear-powered ships throughout the world without raising 
some level of contamination that will be dangerous. 

I say that is a casual reading. Perhaps I did not read all the fine 
print, but that is the summation that I got out of this report, so this 
is another reason why we on this committee must act with some dis- 
patch, and must appeal to the Congress to give the scientists in the 
field of oceanography the tools wh whieh to work to get these facts 
and correlate them so they will be able to give us positive answers 
rather than some of the answers which you so aptly put here—the big 
words give it to you and the fine print takes it away. 

I want again to express my appreciation to you, Mr. Casey, for the 
work you have done and the statement you have made. 

Questions? 

Mr. Petuy. Mr. Casey, it is very obvious that you have given a lot 
of thought and study to this problem we are getting into. 

You made the statement early in your testimony that it looked to 
you as if the disposal of radioactive waste might become an inter- 
national problem. 

To me that is an understatement, because when you have experi- 
enced the conversations which go on and on in the United Nations, 
and the difficulties we encounter in arriving at any understanding, it 
makes you feel that that problem is right here. 

Do you know of any conversations or discussions which have gone 
on in the realm of international agreements on radioactive waste 
disposal ? 

Mr. Casey. No. The only reference or conference I know of where 
we had some discussion with any other nation has been with Mexico. 
Mexico has been disturbed about this proposal. 

Mr. Petry. I can understand why in would be. 

Mr. Casey. One of the sites is right down near the Mexican coast, 
too. 

Mr. Petty. You can imagine how Canada might have an interest 
in this entire matter. The United States and Canada in some cases 
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have an agreement on migratory fish, we each share the harvest. We 
have a joint commission on that. 

If anything should endanger that fish migration it would affect 
Canada exactly as it would affect us. 

I would think that your statement on the international aspects of 
this was certainly a master piece of understatement, because to me it 
is vital that we now get into the realm of the disposal of radioactive 
waste as it is affected by the peaceful use of the atom. 

Now we in our committee have had the very interesting explana- 
tion of the first nuclear cargo vessel, the Savannah, and the way there 
will be disposal of the nuclear propulsion waste, and we realize that 
this thing is on us now, and as our chairman, Mr. Miller, has indi- 
cated, there are only a limited number of those ships which can be 
safely allowed to sail on our seas. Certainly we have to start to con- 
trol them now because various nations are considering nuclear pro- 
pulsion right now. 

I certainly am very much interested in your thoughtful testimony. 
I think Mr. Miller has indicated that this committee feels it has a 
real responsibility in that field to get into oceanography. I am sure 
the thought you are giving us as a committee will be implemented. 

Mr. Mitter. Mr. Lennon. 

Mr. Lennon. Mr. Chairman, I wish I were competent to comment 
on the testimony. I have been greatly impressed by it. It is com- 
prehensive, thoughtful, and certainly a most intelligent analysis of 
the situation we are now confronted with. 

I am reminded that just a few weeks ago I had a communica- 
tion from the executive secretary of the North Carolina Fisheries 
Association. He had presumably read the bulletin which you may 
have referred to in your testimony, and he indicated the feeling that 
the people have in North Carolina with respect to a proposed site 
just off our coast near Morehead City, N.C., for the dumping of 
radioactive materials. 

In his letter he called my attention to the nearness of the Gulf 
Stream to our entire coast. Of course, as you gentlemen know, we 
are in the area of the hurricane belt. We had four major hurricanes 
in a matter of 11 months. The eye of three of them passed within 
my congressional district coastwise. We know there are sediment 
and things on the bottom of the ocean beyond the Gulf Stream, as 
much as 54 miles in some spots off our coast, that the hurricane temp- 
est brought to our shoreline. This proposal provides for the dump- 
ing of radioactive material at this possible site within a distance 
of less than 20 miles from the coast of North Carolina, which is 
between the coastline and the Gulf Stream. The Gulf Stream would 
of course carry anything, if it is not anchored to the floor of the 
ocean, from the Caribbean all the way up the Atlantic coast from 
one end of it to the other. 

I say to you, Mr. Casey, that I am alerted by what you said, and 
I shall go back and not only read that again but delve into the matter, 
because it is of serious consequence if that develops. 

Mr. Petty. Will the gentleman yield. 

Mr. Lennon. Yes. 

Mr. Petuy. You mentioned the Gulf Stream. We have a Japanese 
Current. Anything which is done over in Asia or Japan would 
affect us just the same way that you are referring to. So the inter- 
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national aspects of this are certainly pointed up in this testimony, 

Mr. Lennon. It is crystal clear, Mr. Pelly, that it is an interna- 
tional matter, and is becoming more so. 

Mr. Murr. I may say for the benefit of my colleagues that in the 
short time we have been at this, from some of the information I gained 
at Woods Hole and talking to people in this field, I am convinced 
more and more that the whole field of oc eanography will require 
a reevaluation of international law. 

You speak of fisheries compacts with a neighboring country, 
we have one with Canada. We have a halibut compact. We have 
the same thing on the east coast. This was fine where only the two 
countries were concerned. Recently we have found other countries 
coming in and taking fish in the areas that we at one time felt were 
covered by these compacts. Then a third nation’s fishing boats show 
up. 

This matter of radioactive wastes is one which I think eventually 
will have to be dealt with on an international basis. As we go along, 
this whole field must be gone into. And, sooner or later, m: aybe not 
in our day but I can foresee the time when the nations of the earth 
will get together and divide the oceans of the earth just as they have 
divided the land area of the earth for their self-preservation and 
self-protection. That is a little bit in the future, hes I cannot see 
how we are going to get away from it eventually. 

Mr. Curtin. 

Mr. Curtin. Thank you, Mr. Chairman. 

[ think the statement of both Mr. Downing and Mr. Casey are a mat- 
ter of considerable concern to all of us. -I note one of the proposed 
places for disposal is off the coast of New Jersey at Atlantic City 
which, as everyone knows, is one of the most popular resorts in the 
country. I think as a result of this disclosure, this matter requires 
considerable investigation. 

That is all. 

Mr. Miter. Mr. Counsel. 

Mr. Drewry. No questions. 

Mr. Miter. I may say for the benefit of Mr. Pelly and myself that 
Dr. Ravelle’s introduction to this or foreword, if you have not read it, 
says: 

Reports are also in progress on the disposal of low-level wastes in the Pacific 
coastal waters and on radioactive waste disposal from nuclear-powered ships. 

We in the Pacific coast region look forward to getting perhaps the 
same sort of shock that the people from the Atlantic and gulf coast 
have had. 

Mr. Currin. In other words, we are going to start getting some 

mail from home one of these days on this problem. 

Mr. Mixuer. I am just giving you warning. 

Thank you very much, Mr. C asey. 

Mr. Casey. Thank you, Mr. Chairman. 

Mr Miter. Did you have anything you wished to put in the 
record ? 

Mr. Casey. This is rather voluminous. Of course I recommend to 
the committee these other publications if you have not seen them. 

Mr. Mirzer. I have some notes here to get those publications. 

Mr. Casey. I think you would find them very interesting. 
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STATEMENT OF DR. ALLYN H. SEYMOUR, CONSULTANT, ATOMIC 
ENERGY COMMISSION, AND ASSISTANT DIRECTOR, LABORATORY 
OF RADIATION BIOLOGY, UNIVERSITY 0F WASHINGTON 


Mr. Mitter. Dr. Allyn H. Seymour, consultant, Atomic Ener. 
Commission, and assistant director, Laboratory of Radiation Biology, 
University of Washington. 

Dr. Seymour, we welcome you here. Weare glad tosee you. Iam 
certain I am exercising Mr. Pelly’s prerogative now. We are happy 
to see a west coast man here in your capacity from the great university 
that you represent. 

Mr. Petty. Mr. Chairman, I think the University of Washington 
has an actual class and study over in Hanford, Wash., where there 
are nuclear works. Is that not right? 

Dr. Seymour. Yes, sir, there are studies conducted at the Hanford 
operations plant in conjunction with the University of Washington. 

Mr. Petty. I know that in our marine studies in the nuclear pro- 
pulsion field, often there is occasion to refer to the very fine work 
which is done at the University of Washington in that connection. I 
often hear from some of those who are in the shipbuilding field indi- 
cating that they desire to get it modernized and study nuclear propul- 
sion, and the University of Washington seems to be right up in that 
field. 

I am certainly glad you are here today. 

Dr. Seymour. Thank you, Mr. Pelly. Thank you, Mr. Chairman. 
Before presenting the paper which has been prepared by Dr. I. E. 
Wallen, aquatic biologist, Environmental Sciences Branch, Division 
of Biology and Medicine, a word of explanation as to why he is not 
here is in order. Dr. Wallen is on military leave. Since T preceded 
Dr. Wallen as marine biologist in the Division of Biology and Medi- 
cine and served in that capacity from October 1956 to October 1958, 
Dr. Dunham and Dr. Wolfe of the Division of Biology and Medicine 

asked me to present the statement of Dr. Wallen. 

I shall now read his statement : 

The Atomic Energy Commission has a limited research program in 
oceanography and marine biology. Although we have used Navy ves- 
sels and the ships of oceanographic institutions for limited periods of 
time, we do not own ships nor do we employ personnel to carry on 
oceanographic research. We have not considered this a handicap since 
it has been the general policy of the Commission to contract for re- 
search as well as services with other agencies and organizations. 

Under these circumstances the Commission’s interest in open ocean 
research is restricted to such specialized basic problems as (1) deep 
ocean current as a distributive mechanism for radioactivity, (2) dis- 
persal and distribution of fallout radionuclides through the ocean 
layers, (3) food web concentration of radioactive isotopes in ocean 
waters, and (4) mechanisms for reduction or dilution of possible cen- 
ters of radioactivity in the ocean. 

I have made some minor corrections in Dr. Wallen’s statement, so 
what I read will not follow exactly the copy that you have at hand. 

The Commission (Manhattan District) has been supporting re- 
search in oceanography and the marine sciences since 1943 when the 
Applied Fisheries Laboratory of the University of Washington was 
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asked to develop information about the possible effects on the Colum- 
bia River fisheries of the building and operation of plutonium re- 
actors. The Applied Fisheries Laboratory has continued these 
studies to the present time and has advised the Commission concern- 
ing the effects of the testing program on the biota of the Pacific test 
site. The Applied Fisheries Laboratory, which is now called the 
Laboratory of Radiation Biology, was recently selected as a prime con- 
tractor to evaluate the effects of the Alaska harbor project (Chariot) 
on the surrounding ocean environment. 

Although the Commission had long been aware of the possibility 
of temporary contamination of land and water areas by atomic testing, 
the unexpectedly heavy yield from the Bravo shot of March 1, 1954, 
focused attention on the vital need for more adequate oceanographic 
data to augment the predictions of effects of nuclear detonations on 
living organisms. The Commission sent several scientists to Japan 
to discuss the radiobiological aspects of the incident with their ma- 
rine scientists. A working arrangement was made permitting the ex- 
change of duplicate samples of fishes collected before and after the 
1956 and 1958 tests. 

The discussion with the Japanese scientists followed the March 1, 
1954, event in which there was fallout upon a Japanese fishing vessel. 
Some AEC people were sent to Japan to discuss this problem with 
them. 

By the time of the “Wigwam” detonation off the coast of lower Cali- 
fornia in May 1955, the Commission had set up a temporary fish moni- 
toring program at the canneries on the west coast of the United States, 
The Food and Drug Administratign, which conducted the monitoring, 
was able to assure the public that the fishes caught off the coast were 
not contaminated by fission products. 

Because of the paucity of general oceanographic data in the Pacific 
test area the prediction of the distribution of radioisotopes from 
Eniwetok-Bikini by ocean currents was uncertain, and therefore it 
became necessary for the Commission to sponsor open sea oceanog- 
‘aphic surveys in 1955, 1956, and 1958. A Coast Guard cutter was 
used in 1955 and Navy ships provided transportation for the latter two 
cruises. Although the data collected during these cruises were favor- 
ably received, they pointed up the necessity of continued oceanog- 
raphic work before a very clear understanding was possible of the 
environmental forces responsible for determining the effects of the 
detonations on the environment. 

It is to be noted that in these endeavors the Scripps Institution of 
Oceanography has assisted the Commission greatly for a number of 
years in carrying out special studies related to the weapons testing 
program, as well as the performance of biological oceanographic sur- 
veys, especially for the “Wigwam” operation. 

In addition to the release of radioactive isotopes by detonation of 
nuclear devices, it is obvious that other sources of radioactive mate- 
rials will become more important to oceanographers. Small quantities 
of very low level wastes are now being packaged in concrete filled bar- 
rels for disposal at sea. Some low level (low activity) wastes are in- 
ary associated with industrial uses as well as with the medical 
research uses of radioisotopes. A part of these wastes from installa- 
tions convenient to the seacoast are disposed of to the oceans. 
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Normally operating nuclear submarines and nuclear surface ves- 

sels generate low-level wastes in relatively small quantities. The de- 
e of control needed over the release of these wastes to the ocean 

depends in large part on the ability of that environment to safely as- 
similate the particular isotopes. It is important that the Navy and 
the Commission investigate this now when the problem is a small 
one. 

Nuclear powerplants are being used for production of electricity and 
for research. The irradiated fuel elements from these reactors are 
highly radioactive and will probably never be disposed to the ocean. 
However, impurities in the water which may be used in cooling such 
reactors may pick up a small amount of radioactivity by induction. In 
this way small amounts of certain radioactive isotopes are in some 
cases released into streams, depending again on the capacity of the 
environment, and may eventually reach the ocean. 

Although much of the radioactivity in fallout from past testing of 
nuclear devices will be chemically combined into the land portion of 
the earth, a larger percentage should fall on the oceans, which comprise 
about 70 percent of the earth’s surface. Likewise, the fallout isotopes 
may appear in fresh waters, be dissolved from soils and/or be con- 
centrated in waste water from man or industry to eventually go down- 
stream to the ocean, and in this way indirectly add more radioisotopes 
to the sea. 

Although we are confident that early reports are correct that fall- 
out isotopes are insignificant as diluted in sea water, it is necessary 
to continue monitoring the oceans and to continue research leading 
to complete elaboration of the oceanic processes that determine the 
ultimate fate of the long-lived isotopes that may go through the food 
web in the ocean and again become significant to man. 

Support of oceanography is largely dependent upon Federal funds, 
and the research has been directed toward the programatic needs of 
the sponsoring agency. Most of the Navy-sponsored research is re- 
lated to naval operations and is not applicable to problems of AEC 
interest. The Bureau of Commercial Fisheries program in oceanog- 
raphy collects some data useful to the AEC from the standpoint 
of location of sites for waste disposal, but seldom overlaps into the 
primary interests of the AEC in the health and safety aspects of 
irradiation. All AEC projects are considered from the standpoint 
of their relationship to the oceanographic programs of other agen- 
cies with which we work closely. 

Contracts for research and services have been let jointly with the 
Office of Naval Research, with the National Science Foundation, with 
the Bureau of Commercial Fisheries, and with the Maritime Ad- 
ministration for various types of projects, sometimes to be carried 
out by cooperation with the Coast and Geodetic Survey, the Public 
Health Service, the U.S. National Museum, the Bureau of Com- 
mercial Fisheries or other governmental agencies. Naval ships and 
other vessels have often gathered samples for AEC analysis. 

_ Although the Commission has a general interest, as described above, 
in the potential use of the ocean for disposal of wastes, it is unlikely 
that other than very minor use will be made of the ocean in this 
manner. The economics of disposal of wastes seem to point clearly 
to the use of land disposal sites. In any case the high level and con- 
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sequently more dangerous wastes are stored in underground, steel 
tanks on land. Current research on processes for treating these wastes 
to make them safer to handle and use are all pointed to some method 
of storage or disposal on land. Dr. Lieberman undoubtedly will 
discuss the subject at greater length. 

The Commission is primarily interested in the development of 
uses of radioactive isotopes that may contribute substantially to the 
fund of scientific knowledge, as well as to the production of more food 
from the oceans. The value of tracer quantities of radioactive ma- 
terials in the solution of problems of living functions of organisms 
‘an hardly be overemphasized. 

Oceanographic assistance, principally in the way of conferences, 
has been given by the Commission to Japan, to Canada, to the United 
Kingdom, to the International Atomic Energy Agency, and to other 
countries and groups of countries. It is anticipated that such co- 
operation must continue, since obviously the ocean cannot be separated 
into isolated comp: urtments for study or for use. 

It has been estimated that in case of a nuclear war, one of the least 
contaminated sources of food will be the sea because of the tremendous 
volume of water that, through natural mixing processes, will greatly 
reduce the concentration of added contaminants. It is obvious that 
studies must be undertaken to assess more accurately the level of 
radioactivity that may be absorbed by the ocean without detrimental 
effects. 

It has been pointed out (NAS/NRC Publication 551) that the con- 
centration of certain elements by organisms, along with gravitational 
effects on their excreta and dead remains, as well as their migrations, 
result in a circulation of these elements that is different from the 
circulation of the water. 

What Dr. Wallen has in mind here is that the radioisotopes could 
not be traced merely by following the currents. The biota play 
an important part in the distribution of radioisotopes in the ccean. 

A number of elements are concentrated in the bodies of organisms 
by several orders of magnitude over their abundance in sea water. 
Radioisotopes of some of these elements may be concentrated in man’s 
aquatic foods. Ion exchange and sedimentation of particulate matter 
will remove some radioisotopes; however, in near shore areas these 
may be recycled by bottom feeding organisms. 

The general outline of the Commission’s research efforts, concerned 
with radioactivity in the oceans, was suggested by the National 
Academy of Sciences “Report on Oceanography, 1960 to 1970,” and 
inserted in the Congressional Record of February 17, 1959. We pre- 
viously presented two papers covering the br oad aspects of this pro- 
gram to the Joint Committee on Atomic Energy (Fallout Hearings, 
May 5-8, 1959). These two papers were, first, *The Atomic Energy 
Program i in Oceanography and Marine Biology,” prepared by Dr. I. E. 
Wallen, aquatic biologist, Division of Biology and Medicine, U.S. 
Atomic Energy C ommission. ‘This paper was presented as appendix 
C of the “Statement on Fallout” prepared by the Director of the 
Division of Biology and Medicine, Dr. C. L. Dunham. The second 
paper was entitled “Fallout in the Ocean,” and of this paper I was 
the author. 

The objectives of the Commission’s research program are as follows: 

One of the objectives is to determine the effects of the accumula- 
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tion and retention of fission products on marine organism and their 
transfer along the food chain to those higher species used as food by 
man. Problems of the effects of severe radiation on fishes are also 
studied. Such studies are of considerable magnitude when one con- 
siders that there are hundreds of organisms and at least 24 isotopes 
of significant occurrence as fission products. 

I should like to include here a chart, which was adapted by Chip- 
man (1958) from data of Hunter and Ballou (1957) showing the 
percent of total radioactivity contr aw by certain fission products 
at different times after fission (table 1). We have this table pre- 
pared and ready for presentation, but this information is also included 
as table I in this report. Rather than present the graph at this 
time, I shall make reference to the table. 

The significance of the table is that it shows the isotopes fhat biolo- 
gists look for in contaminated or ganisims, and it is also significant in 
that it point out that the relative abundance of these various isotopes 
changes with time. At a certain time after the origin of the radio- 
jsotape, one isotope may be important; and some time » later some other 
isotope may be relatively more important. 

I think it obvious from the table that strontium 90, cesium 137, 
and cerium 144 are some of the important radioisotopes to be looked 
for after 3 years. 

In addition to the radioisotopes from fission, other radioisotopes 
are also produced by the detonation of nuclear devices or the opera- 
tion of nuclear reactors. ‘These include zine 65, cobalt 57 and 60, iron 
55 and 59, phosphorus 32, copper 64, chromium 51, and arsenic 76, all 
of which are important biologically. 

Since many of the elements are present in trace amounts we have 
found it necessary to study the chemical composition of biological 
organisms. It has been demonstrated that plankton organisms will 
accumulate large concentrations of mixed radioisotopes. If we were 
looking for an area in the ocean to see if it had been contaminated by 
fallout, the easiest way to do this at the present time is to collect a 
sample of plankton and examine the plankton for radioactivity. 

As a result the Commission has developed a detailed program to 
discover the effectiveness of these organisms, both from the standpoint 
of decontamination and that of possible transfer to human food or- 
ganisms. Some expansion is necessary in the fiscal year 1959 ex- 
penditure of $170,000 for this type of research. 

A second objective is to evaluate the disposal and transport of ele- 
ments by the physical processes of mixing and currents, “= the geo- 
chemical processes of adsorption, sedimentation and accumulation 
in locations where they may be absorbed by bottom dwelling popula- 
tions and finally by biological transport through accumulation in 
living matter and the subsequent migration, horizontal and vertical, 
of the populations. Many kinds of experiments must be designed 
and completed before the answers are known here. 

When radioactive materials enter the oceans they may go into solu- 
tion, they may precipitate or coagulate, they may interact to attain 
colloidal’ size, they may be adsorbed or absorbed by other particles, 
they may settle to the bottom, or they may be ingested by organisms 
and enter into the biochemical cycle. 

Whatever the state of suspension or removal from the water, radio- 
elements will be subject to physical forces that affect their ultimate 
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distribution. Horizontal and vertical currents may transport the iso- 
topes until they reach a water density level that temporarily or semi- 
permanently stabilizes them. Diffusion processes tend to equally dis- 
tribute the added elements among those already present. Migrating 
animals ingest the particles, excrete them, die, or are eaten by other 
animals to modify the tendency toward homogeneity of distribution, 

Some of the radioactive elements are needed by organisms and, be- 
cause the normal elemental supply is low, these radiochemicals are 
concentrated, perhaps 1 million times over their abundance in sea 
water. In other words, if the organism living in the sea has a physio- 
logical demand for an element that cannot be satisfied by the elements 
which are already present in the sea, and a radioisotope of this ele- 
ment is added to the sea, then naturally the organism will take up the 
radioisotepe of this element. 

Other p aetinetle are avoided or discriminated against by organisms. 

Sedimentation processes may carry heavier elemental particles, ad- 
sorbed radiochemicals and dead organisms with contained radio- 
nuclides toward the bottom of the sea where they may be permanently 
incorporated into the sediments or removed by bottom-feeding 
organisms. 

Since research in these subject fields often requires ocean trips of 
some magnitude, such research is costly. ‘The Commission is spend- 
ing approximately $300,000 on a minimum program which we propose 
to expand during fiscal year 1960. 

A third objective of the Commission in oceanography is to maintain 
a control and monitoring program to assure that the utilization of 
atomic energy has not resulted in dangerous contamination of the 
environment. As has been previously mentioned, the Commission has 
made oceanographic surveys of the Pacific test site before and after 
each test series. Samples are also collected between testing programs 
as practical. A large collection of organisms was taken from the 
central Pacific before any testing was initiated. The Navy and the 
Commission have provided these organisms for the Smithsonian In- 
stitution to assemble and identify and make them available for com- 
parison with samples collected later. 

Biological samples of organisms from Thailand, Japan, Palau, 
Guam, and other sites have been taken frequently to document the 
distribution of radioactive isotopes from the Pacific. Samples of 
ocean water from the north and south Atlantic Ocean, from the Arctic 
and Antarctic Oceans, and from the Indian Ocean have been ana- 
lyzed for radioactive isotopes to provide data on the minute quantities 
of isotopes present in the oceans from fallout. In some cases 150 
gallons of water must be collected in order to locate from 1 to 30 dis- 
integrations per minute of strontium 90—present as one part per 
billion billion parts of water. 

Dr. Wallen wishes to point out here that the amount of contami- 
nation that is added to the water can be detected by radiochemical 
means, but actually in quantity, that is, in weight, it is an extremely 
small part of the ocean water. 

Since by weight 1,000 grams of sea water normally contain an aver- 
age of 34 grams of dissolved materials of at least 44 elements, it 1s 
no easy chore to identify and measure accurately the trace amounts 
of radiochemicals that appear in the water. The production of radio- 
chemicals from some individual detonations can be identified, how- 








Cree ae lu UU oO t+ > — = Ss 


ws Ur ww a Se 





OCEANOGRAPHY IN THE UNITED STATES 329 


ever, and the ee of their diffusion followed across the Pacific. 

Following the 1954 test series at Bikini-Eniwetok, a vessel from 
the Coast Guard was sent on this sort of mission. This was about 10 
months following the end of the 1954 series. At that time the highest 
levels of radioactivity were found about 3,000 miles to the westward 
of Bikini-Eniwetok off the coast of the Philippines. The levels of 
activity here were about one-fourth that of the naturally occurring 
radioactivity in sea water. 

Mr. Miniter. What was the last statement, Doctor? 

Dr. Seymour. The level of radioactivity off the coast of the Phil- 
ippines approximately 1 year after the end of the 1954 test series was 
about one-fourth that of the naturally occurring radioactivity of the 
water. There are naturally occurring radioisotopes in the ocean. 
The principal radioisotope is potassium 40, which contributes about 
97 percent of the naturally occurring radioactivity in the water. This 
amounts to 720 distintegrations per minute per liter. A liter is 
slightly larger than a quart. So, if you had a quart of water, 

ou would find around 720 disintegrations per minute per liter of 
radioactivity from naturally occurring potassium 40. Off the coast of 
the Philippines about a year after the 1954 series, we found some 
added activity, and this was at a level that was about one-fourth that 
of the naturally occurring radioisotopes in the water. 

Mr. Mitter. That means, if I follow you correctly, where you had 
700 naturally you would have roughly between 900 and 1,000 disinte- 
grations per minute. 

Dr. Seymour. Total. 

Mr. Miter. Somewhere in that neighborhood as a result of it, 
which would not be at all dangerous. 

Dr. Seymour. Yes. That is a correct conclusion, sir. However, 
to make this statement positive, you should know what isotopes are 
present, because the hazard is dependent upon two things: First, the 
amount of radioactivity present, and secondly, the radioisotope which 
is present. The tolerance level, the MPC value, for various isotopes 
may vary by a factor of a million or moré. For instance, the tol- 
erance for promethium 147 is a million times that for strantium 90. 
So it is obvious you cannot say that water of certain radioactivity is 
or is not hazardous without knowing what radioisotopes are present. 

I might further add that this was the area in which we found the 
highest levels of activity, too, in this 1955 survey. That is, we found 
some radioactivity practically all the way across the ocean from Bi- 
kini-Eniwetok, but the highest levels were found near the coast of the 
Philippines, a distance of about 3,000 or 3,500 miles west of Bikini- 
Eniwetok. 

Mr. Miniter. Why does it migrate in that direction, do you know? 

Dr. Seymour. Yes, because the general circulation in the North 
Pacific is in this way. The waters in the northern hemisphere cir- 
culate in a clockwise direction. We have the Gulf Stream in the 
Atlantic circulating in a clockwise direction. Likewise, we have a 
current in the Pacific circulating in the same manner, in the same 
general direction. 

In connection with the monitoring of fallout chemicals we expect 
to learn about oceanography from a number of aspects. Circulation 
of ocean currents can be measured directly by appraisal of directional 
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differences in rates of dispersal. Questions of exchange of chemicals 
between thermal layers and between water and sediments may be 
solved using radioisotopes. ahd 

In addition to the monitoring of fallout, the AEC program is aimed 
at establishing operating criteria for both radioactive waste disposal 
(packaged low level wastes) and nuclear ship operations, and this is 
being done in cooperation with several other governmental and private 
agencies. 

The investigation of waste disposal sites has been developed under 
close guidance of the National Academy of Sciences Committee on 
Oceanography. A subcommittee has just released its first report, 
“Radioactive Waste Disposal Into Atlantic and Gulf Coastal Waters,” 
and a report is being prepared for the Pacific coast. In addition to 
these formal reports, the advice of the committee has been sought at 
several meetings to develop a sound program for selecting and moni- 
toring waste disposal sites. These meetings have been held with the 
cooperation of the Coast and Geodetic Survey, the U.S. Public Health 
Service, and other interested organizations. 

A study of New York Harbor to predetermine the fate and effect of 
any released radioactivity is now underway. It is jointly financed 
by the AEC (approximately $180,000, fiscal year 1959) and the Mari- 
time Administration (approximately $200,000, fiscal year 1959). As 
an extension to the New York Harbor study, models of harbors are 
utilized for similar dispersion studies by the Corps of Engineers at 
Vicksburg, Miss. This latter work is being done in cooperation with 
Maritime Administration as a part of the nuclear ship project. AEC 
plans to expand the harbor studies in the next year or two including 
studies using tracers in the actual harbors, 

Similar studies may be undertaken by the Navy Bureau of Ships 
in connection with the nuclear ship program. During fiscal year 
1959 and AEC-sponsored studies ($25,000) of two possible sea disposal 
sites; in fiscal year 1960 additional similar studies costing $100,000 
are planned. Work will be carried out by the CGS and the USPHS. 
Right now it is difficult t® say with any precision just how much will 
be spent on coastal and estuarine studies in the next 2 years. It is 
anticipated that AEC will support approximately $200,000 in fiscal 
year 1960 and the Maritime Administration approximately $115,000 
in connection with the operation of the NS Savannah. Undoubtedly 
the total program will be larger as other agencies undertake studies. 
In addition, the fallout monitoring program includes an expenditure 
of about $200,000. 

A fourth objective of Commission research aims to provide informa- 
tion concerning the natural radioactivity and normal processes of 
oceanic distribution of radionuclides. The uptake of radiochemicals 
is dependent upon the concentration of tracer chemicals and normal 
chemicals in the environment. Radium, uranium and thorium are 
normally found in ocean sedimets. Carbon 14 is a natural component 
of ocean waters. Potassium 40 is also a natural component of ocean 
waters. The long half-lives of these radioactive chemicals permits 
a look backward to past conditions and thus provides data of value 
in predicting future distribution of elements in the sea. It has been 
found that certain natural compounds which are formed in the deep 
sea will chelate thorium and other radiochemicals. 





i, ce cl ra ee Se -— ctl 


OO OEE 


er TS OT CN OLS eC ee CY 





OCEANOGRAPHY IN THE UNITED STATES 331 


Mr. Minter. Will you define “chelate” for us, please 4 

Dr. Seymour. Chelation is a chemical process whereby one com- 
ound will grasp and hold onto another chemical element. In marine 
biology we call the pincers of a crab “chele,” which means to grab 
and hold onto. 

It has been found that certain natural compounds which are formed 
in the deep sea will chelate thorium and other radiochemicals., Studies 
of chelation shed light on the permanency of storage and future avail- 
ability of radioactiv ity. 

What Dr. Wallen has in mind here is that some of the sediments on 
the bottom can grasp and hold onto chemical elements, and that if this 
element, should happen to be radioisotope, they could hold radio- 
activity. For instance, clay materials have this characteristic and is 
a factor to be considered in the distribution of radioisotopes. That 
is, the clay or other sediments may remove radioisotopes from the 
water and hold them on the bottom. However, once they are on the 
bottom, they can become available to what we call detritus feeding 
organisms, organisims which scoop up mud and filter it. They actu: lly 
eat mud and remove some organics from the mud. It this way, also, 
they remove radioisotopes. 

Mr. Mixer. They in turn enter into the general cycle of some other 
type eating them / 

Dr. Seymour. Yes. 

Mr. Miniter. On up the scale until it gets to man. 

Dr. Srymour. Yes. This is what we refer to as the food web. It 
makes little difference how the organism acquires the radioisotope, 
whether it is adsorbed on the outside surface of the organism or 
whether it is actually absorbed within the tissues. The organism that 
feeds upon it has access to it, and in this way the radioactivity can 
move through the food web. 

However, I think it should be kept in mind that just because a radio- 
isotope is concentrated by one organism, it is not necessarily going to 
be concentrated by the organism higher in the food web that feeds 
upon it. Concentration is dependent upon the physiological need of 
the organism for the clement. 

Mr. Mitier. Do you know what effect this would have on the life 
cycle ? 

Dr. Seymour. No, we have no direct evidence as to what the effect 
is. 

Mr. Mituer. There may be mutations as a result. of them ? 

Dr. Seymour. This is a possibility, but we have no direct evidence 
of this occurring. In our studies in the Pacific at Eniwetok-Bikini 
test site where the levels of radioactiv ity are, of course, extremely high 
compared to other parts of the world, we have looked but we have not 

positively been able to identify any mutations resulting from con- 
tamination by radioactive isotopes. 

Mr. Minirr. Under controlled conditions with marine organisms, 
could you find such evidence ? 

Dr. Srymour. Genetic studies have not been undertaken to study 
the effects of radioisotopes on marine organisms. 

Mr. Miner. Would that be desirable? 

Dr. Srymovr. Yes, it would be desirable. 
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Mr. Miter. In other words, until we get some answer to that, we 
again rather bump up against a blank wall. 

Dr. Seymour. Yes, that is right. 

I wish to point out, though, that the problem here is a large one. 
It is a matter of determining the effect of low levels of radiation upon 
marine organisms. We know what the effects of high levels of mae 
tion upon marine organisms are. Some of the early work of the Ap- 
plied Fisheries Laboratory was directed toward the study of the ef- 
fects of X-rays upon fish, salmon and trout, upon snails, upon plankton 
organisms, and other aquatic organisms. The effects of high level 
radiation are well known, but the effects of low levels, the sort of 
levels of radiation that exists currently in the waters of the ocean, are 
not known. This is an area in which we need information, but it 
must be recognized that this is an area that will require considerable 
effort. It.is not a problem which can be solved easily. 

Mr. Miter. Not one that can be solved overnight either? It would 
take a long time ? 

Dr. Seymour. Yes, it will. Although I said our observations in the 
Pacific have not given us any positive evidence of any mutation effects 
upon fish populations that now occur, this does not say they might 
not occur in the future. This will take time. 

Mr. Miter. In connection with the work that has been done, we 
talked about some of the detonations that are taking place out there, 
we talk about these wastes going into the sea. This is a continuing 
process that will be cumulative, will it not ? 

Dr. Srymovur. Yes. 

Mr. Miter. Whereas, the other is something that could dissipate 
and there was no continuous dissipation of it, so that again this poses 
an entirely different problem. Whereas, the first may lead the way, 
it is not in any sense a solution to the problem of the disposal of 
radioactive wastes. 

Dr. Seymour. That is generally correct. Certainly, much of the 
information we learned from studies carried on in the Pacific or in 
Nevada also will help greatly in answering some of the questions that 
arise in the disposal of radioactive wastes in the sea, but this is differ- 
ent due to the fact that there is continuous disposal in one and sporadic 
disposal in another. 

Mr. Miter. I am sorry to have broken in, but I thought this was 
a good place. 

Mr. Petty. Mr. Chairman. 

Mr. Miuuer. Mr. Pelly. 

Mr. Petuy. Is there any indication that nature might provide a 
counterforce and immunity to radiation in the long run? 

Dr. Seymour. There is no evidence that I am aware of. Dr. Dun- 
ham, Director of the Division of Biology and Medicine, is present this 
morning and, I am sure, could answer this much better than I. 

Mr. Prenry. In other words, you are indicating that what we are 
hoping is that the radiation dissipates sufficiently so as not to become 
serious, is that it, rather than something offsetting it ? 

Dr. Seymour. Yes; there are forces in the sea that dissipate radio- 
activity, both biological and physical. The current systems especially 
the surface currents, those waters that are above the thermocline, the 
top couple of hundred feet of the ocean, turn over and dilute radioiso- 
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topes. Furthermore, organisms living in the sea pick up radioisotopes 
and add to the dispersion. 

Mr. Mutter. We are talking about the currents carrying this out. 
I was surprised to learn when we got into this matter of oceanography 
that there are countercurrents in the sea that we knew nothing about 
and under the Gulf Stream there is a current moving in the opposite 
direction, not quite as fast. This means that the distribution will 
eventually be universal throughout the sea except in those very deep 
holes where water has become concentrated and moves very little; is 
that right / 

Dr. Seymour. Yes; that is the proper interpretation, that eventu- 
ally the radioisotopes will be generally distributed throughout the sea 
except, as you mention, in areas of the sea where there is no move- 
ment of water. These places are very few. I think another thing 
that this points out is that we have a lot to learn about the ocean and 
oceanography and the movement of currents. You mentioned the 
countercurrent in the Atlantic. Within the last 2 years a counter- 
current of gigantic proportions has also been discovered in the Pacific 
which is now known as the Cromwell Current. Again I would like to 
emphasize the fact that this points out that we know very little about 
our oceans. 

Mr. Miuter. I think that is our problem, to stimulate and encourage 
you men of science more than we have in the past in this field so that 
you will be able to have the tools with which to work and safeguard 
us. I want to congratulate you on what you have done under very 
adverse circumstances in the past. I mean the people engaged in the 
field of oceanography. I have come to have the gr eatest respect for 
them and I know my colleagues have. 

Dr. Stymour. Thank you, Mr. Chairman. 

Determination of age of ocean waters by the use of radiocarbon and 
other radiochemical dec: ay increases our understanding of ocean cur- 
rents and assists in prediction of the diffusion rates in the case of a 
nuclear accident or detonation of a nuclear device. Radiocarbon 
also provides a useful tool for measuring rates of production of 
organic matter in the sea. 

tudies of the basic processes of oceanic metabolism have been 
extremely difficult and it is anticipated that great progress can be 
made by the use of radioactive tracers. This 1 may be illustrated by 
listing some of the biological benefits which may accrue from circula- 
tion of the ocean waters. Such benefits aleae (1) oxygenation of 
subsurface water, (2) dispersal of excreta, (3) distribution of nu- 
trients, and (4) dispersal of spores, eggs, larvae, and many adults. 
Controlled experiments on a sizable scale may be developed when the 
1 od seach necessary for monitoring extremely low level counting is 
adequately designed for oceanic use. Small experiments have been 
very encouraging. 

Studies in the open ocean involve the use of larger research ves- 
sels. Rather than purchase its own ships the Commission considers 
that it should pay an operating agency—that is, Navy, Coast and 
Geodetic Survey, Bureau of Commercial Fisheries, or a private organ- 
ization—for ship time to gather pertinent data. 

The fiscal year 1959 level of Commission expenditures toward re- 
search of this nature is about $300,000. It is planned that such ex- 
penditures will increase. 
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In Dr. Wallen’s statement is a fifth objective, but in view of Dr, 
Dunham’s suggestion, I think it is not germane to this presentation, 
This program was carried on at the University of Washington and is 
interesting in itself, but in view of ‘he discussion this morning [| 
suggest it be deleted. 

In conclusion, I should like to again call the committee’s attention 
to the National Academy of Science Committee on Oceanography re- 
port which in chapter 1 states that— 

The Atomic Energy Commission should finance the major part of the research 
dealing with the problems of radioactive contamination of the ocean 
and to page 30 of chapter 5 of the committee’s report which I quote 
again: 

A 5-year program of the magnitude described would lead to a significant ad- 
vance in our understanding of the processes affecting the distribution of radio- 
active materialsin the sea. 

We feel that competent persons have been trained to engage in this 
type of research and we are prepared to encourage these scientists to 
expand their programs within the limits set by Congress. 

(The table and bibliography follow :) 


TABLE 1.—Percent of total radioactivity contributed by certain fission products 
of biological interest at different times after fission’ 
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1 Adapted from data of Hunter and Ballou (1951). Reference, Chipman (1958). 
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Mr. Mitier. Doctor, that is very fine. Our understanding is that we 
need more competent people i in the field of oceanography, that there is 
a dearth in that field, and that that is one of the problems confront- 
ing us today. Do you agree with that? 

Dr. Seymour. I certainly do. Since I am from the University of 
Washington, I would like to point out what we feel is probably one of 
the limiting factors in the development of the program of oceanogra- 
phy proposed by the National Academy of Sciences and that is the 
training of students in oceanography. The University of Washington 
is the only university that offers course work for undergraduates as 
well as graduates in oceanogr aphy. 

Mr. Miuer. If you have time, Doctor, would you care to go into 
this portion of the report that you modestly deleted because it per- 
tained to the university ¢ 

Dr. Seymour. The part about the fish ? 

Mr. Miutirr. Yes. That is one of the things we are very particu- 
larly interested in; the fish. 

Mr. Petty. Mr. Chairman, I am glad you suggested that because I 
started to read ahead and I thought that was one of the most interest- 
ing parts of his testimony. 

Mr. Minter. One of the things we are interested in is fish. Before 
you go on, I presume you know my friend, Dr. Dick Van Cleve at the 
university. 

Dr. Seymour. Yes, very well. I worked with Dr. Van Cleve and 
took some of my graduate work under him. 

Mr. Miuier. I had the privilege of working with him for 4 years 
on the California Division of Fish and Game. I was the layman in 
charge of the work and I never enjoyed anything more in my life. 
He isa warm personal fr iend of mine. 

Dr. Seymour. This work is done under the direction of Dr. Don- 
aldson, under the sponsorship of the College of Fisheries and the 
State department of game and the State department of fisheries. 
This is an experiment in selective breeding in which Dr. Donaldson 
has used both rainbow trout and Chinook salmon. By selecting for 
certain characteristics over several generations has developed a run of 
salmon and trout that is unique in that more of them seem to survive 
than do under normal conditions and the growth rate is faster. 

we important thing to note is that the return of the fish in 1958 was 

2 percent of those released. With paper and pencil you can figure 

i you get this sort of return on a release of salmon, you can build 

up a run of salmon tremendously. One pair of salmon will pro- 

duce 4,000 young. To maintain the population you only need to get 
back 2 fish’ from that 4,000. If you get back 3.2 percent, which is 
something over a hundred, you have increased ie run tremendously. 

What we believe has happened here is that the characteristics Dr. 

Donaldson has selected for are those that are suitable for this more 

or less changed environment. Normally the Chinook salmon are 

found in the large streams, the large rivers, and do not usually come 
into small streams or up through “the Lake W ashington ship canal 
into this small tributary to Lake W ashington. 
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The other work on the rainbow trout has been generally of the same 
nature. He started with a natural stock of trout in Washington and 
by selective breeding has got them to grow much faster and to produce 
more eggs. 

Mr. Mruter. Doctor, in essence, so far as the problem before us is 
concerned, there is a great deal to learn, perhaps the greatest con- 
tribution we can make is to furnish the tools for men to do this job, 
the scientists, furnish the gear, the money, so that they can get it so 
we can obtain more positive data, as to what can happen to the ocean 
when we actually get into the atomic age. Is that correct! 

Dr. Seymour. That is correct, Chairman Miller. I think I might 
mention in that regard that just recently there has been a group or- 
ganized called Fish Unlimited. This is an organization comparable 
to Ducks Unlimited. They are aware of the work Dr. Donaldson has 
done here and are providing funds for enlargement of his program, 
enlargement of both the physical facilities and also in providing 
graduate students to carry on this work. 

Mr. Miter. Mr. Pelly. 

Mr. Petiy. We have an interest in this committee because we have 
jurisdiction over the Panama Canal, and there has been reference to 
the use of atomic explosives to create a harbor in Alaska and its pos- 
sible dangerous effects. 

We think m: iybe from testimony given to the committee that we may 
be creating a new waterway between the two oceans somewhere around 
the Panama Canal at some time in the future. I think we were told 
that the cost. of the explosive would be less than $1 billion, whereas to 
use TNT it would cost over $50*billion: We are hoping maybe you 
can study the effect of that because it is one’ of the problems that is 
very definitely before our committee. 

I am not going to take the time to ask more questions other than 
that I would like to say that that part about the fisheries interested 
me a great deal. I heard testimony once that if you could increase the 
number of salmon that go to sea by 1 percent you would double your 
return, because actually only 1 percent of those little fry that are 
hatched out and seeded in the streams ever get out, so that we have 
great interest in seeing that that migration of fish and that great source 
of food for people is protected. 

I know my colleagues here have greatly enjoyed your testimony 
here today. I particularly probably have more than the ordinary 
pride in the fact that you do represent the University of W ashington, 
and I have the responsibility of representing them back here. I am 
always interested in hearing the number of references made to our 
graduates, the place they have i in our Department of Fish and Wild- 
life. You always hear the University of W ashington right at the top. 

I want to say that I am greatly interested i in your references to the 
University of Washington. I appreciate very much your very fine 
testimony. 

Dr. Srymour. I would like to make one final remark. Since you 
have mentioned the Alaska Harbor project, the Division of Biology 
and Medicine of the AEC have an environmental program for study 
of environmental and ecological effects aaaniahed with this opr 
ment. Dr. Wolf, chief of the environmental sciences branch, who is 
present this morning, is in charge of that program. This includes 
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both a marine and a land program to carry on a full-scale ecological 
study. 

Mr. Petiy. I think the economy of the new State of Alaska is really 
dependent upon their great resource of fisheries. It is about a hun- 
dred-million-dollar industry and really is the only cash crop Alaska 
has. The effect of any experiment on their fisheries resource is very 
important, 

Mr. Miniter. Mr. Lennon. 

Mr. Lennon. Doctor, I notice in your statement you say that one 
of the duties of the AEC program is to establish the operating criteria 
for the disposal of low-level wastes from industrial operations and 
also nuclear ship operation. That is on page 10. That is one of the 
duties of the AEC. That is paragraph 3, on page 10. 

You say that in addition to monitoring of fallout the AEC’s pro- 
gram is aimed at establishing operating criteria for radioactive waste 
disposal, the packaging of low-level waste, et cetera. That is a func- 
tion of the AEC, is it not? 

Dr. Srymour. Yes; it is. Dr. Lieberman is here. Do you intend 
to discuss this subject ? 

Mr. Lennon. Keeping that in mind, go back to page 3. These low- 
level or low-activity wastes you say are committed to the ocean for 
disposal. They come, of course, from industrial plants located inland 
or ashore. You state further on that same page in paragraph 3 that 
nuclear powerplants are being used for production of electricity and 
for research. The irradiated-fuel elements from these reactors are 
highly radioactive and will probably never be disposed to the ocean. 

How are they disposed? Isit by burying? 

Dr. Seymour. At the present time they are disposed of in vaults. 
These are concentrated wastes that are stored in vaults underground. 

Dr. LreseErMAN. Not unless there is some specific point. 

Mr. Lennon. That is a rather expensive operation, I assume, as 
compared with dumping them in the ocean ? 

Dr. Srymour. Dr. Lieberman of the Division of Reactor Develop- 
ment is here and would be able to answer this better than I. 

Mr. Miter. Will you please identify yourself for the record. 


STATEMENT OF DR. JOSEPH LIEBERMAN, CHIEF OF THE ENVIRON- 
MENTAL AND SANITARY ENGINEERING BRANCH, REACTOR 
DEVELOPMENT DIVISION, ATOMIC ENERGY COMMISSION 


Dr. LirperMan. My name is Joseph Lieberman. I am chief of 
the environmental and sanitary engineering branch of the Reactor 
Development Division of the Atomic Energy Commission. 

Mr. Lennon. How are these high test and highly active wastes 
disposed of from nuclear powerplants and from research? Are they 
disposed of by burying in the bowels of the earth, in vaults, or some- 
thing of the kind ? 

Dr. LirserMan. In connection with this whole question of radio- 
active waste disposal, it is important to distinguish between low and 
high level wastes which Dr. Wallen intended to do here. The ir- 
radiated fuel elements from the reactors he refers to are sent to chemi- 
cal processing plants of which at this time there are only three major 
ones. They are at Hanford, Savannah River, and in Idaho. There 
is also a smaller scale plant at Oak Ridge. 
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They take these fuel elements out of the reactors and send them to 
the processing plants and in the course of this processing highly radio- 
active wastes are evolved. These wastes at the present time are not 
disposed; the way they are being handled at the present time is by 
storage in speci: ully designed steel ‘tanks under ground. 

It is not. proposed that. these highly radioactive wastes ever be 
disposed in the ocean, although conceiv: ably there is that possibility or 
theoretically there is that possibility. 

Mr. Lennon. Do they have subsequnt use after they are sent. to 
these laboratories and experimental stations ? 

Dr. LirperMan. Yes, sir; the possible or potential use of fission 
products, which have been characterized in a very general way as the 
result of a nuclear reaction, do have potential use. This is perhaps 
another contributing factor or reason why one would not want to dis- 
pose of these fission product wastes into the ocean. 

However, the potential or possible utilization of these highly radio- 
active materials in itself will not solve that particular problem be- 
cause eventually these things will have to be disposed of some place. 

The important point is that these highly radioactive wastes evolved 
from the processing of irradiated fuels are not now being disposed of. 
Speaking for our own installations—and I think this is true inter- 
nationally—it is not proposed that they be disposed in the oceans, 

The systems that are being worked on in our development program 
involve ‘the possible safe long-term disposal—because we are thinking 
in terms of hundreds of years now for the effectiveness of this radio- 
activity—this involves disposal on land in one way or another, either 
by fixing the radio-activity in some kind of solid inert carrier and 
then disposal in some spec ially selected geologic formation, or direct 
disposal of some highly r: adioactive wastes in special geologic forma- 
tions where we know it will stay for this long period of time. 

Mr. Lennon. The low-level wastes are committed to the ocean in 
concrete barrels or containers for economic reasons rather than burying 
in the earth; is that right ? 

Dr. Lizserman. These low-level wastes, which are the wastes that 
are evolved from the use of isotopes in research—this is essentially 
trash that might have some contamination—are susceptible to what we 

call a dilute and disperse technique or approach. In other words, 
specific environments have the capacity to absorb certain amounts of 
this radioactivity without creating any harm to the public or to its 
resources. These low-level wastes are susceptible to that approach. 

On the other hand, the high-level wastes we talked about are 
handled or approached on a concentrate and contain philosophy, In 
other words, our contention is at this time that there is not enough 
dilution capacity in the environment to permit these high-level wastes 
to be dispersed to the environment. 

With the low-level wastes, disposal into the oceans certainly seems 
to us to be one way of disposing or handling these low-level wastes. 
Burial on land is an alternate way. As far as safety is concerned, I 
think they both can be considered safe under specific circumstances. 
I am, of course, talking in general terms. 

Certainly, under some conditions the economics of the situation 
would indicate that you might use one method or the other. But burial 
on land or disposal in the ocean could perhaps be considered alternative 
methods for disposal of these low-level wastes. 
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Mr. Lennon. Since there seems to be some concern on the part of 
some of our people who live along the coasts that we should not con- 
tinue to use these close-in shore areas for dumping of low-level wastes, 
I was trying to compare that with the cost of burying that low-level 
waste material. 

Dr. LirpermMan. I think again this depends on the individual cir- 
cumstances. Conceivably in some situations where the installations 
were right on the coast it would be cheaper for them to dispose of 
these wastes at sea. On the other hand, at research installations evolv- 
ing these low-level wastes that are located in the interior of our coun- 
try, it would be more expensive for them to dispose of at sea and the 
burial methods would be preferable from an economic standpoint. 

Mr. Lennon. You see no danger in the continued utilization of the 
ocean floor even fairly close in for dumping of low-level wastes ? 

Dr. Lienerman. If I can answer the question this way, Mr. Len- 
non—this perhaps relates to what I will call the AEC program inso- 
far as it concerns to the report that¢ias been discussed—the way we 
view it is that based on the best available knowledge the oceanog- 

raphers and marine biologists have now, as represented by the ex- 
perts involved in preparation of this report, they have indicated 
that it is safe, under proper circumstances to dispose of those solid, 
packaged wastes in inshore areas. They have also made it quite clear 
that before these areas are put into operation certain detailed studies 
should be made which in effect would check their general observations. 

We have already started to impleme nt this in cooperation with 
the Coast and Geodetic Survey, Public Health Service, and perhaps 
some other organizations in connection with some of the areas off the 
New England coast. 

Before any of these suggested areas are officially ——— these 
preuse surveys would be made. I feel sure that before the areas would 
be officially designated there would be detailed consultation with other 
Federal and State agencies and other groups that are specifically 
concerned, and rightfully so, in this situation. 

The other point that perhaps I should make here is that these pre- 
use surveys need not be on the exact latitude and longitude indi- 
cated in this report. I think this report indicates, that these look like 
areas along the Atlantic and gulf coasts that could be used based on 
our present knowledge. But before we actually use them we propose 
to check the generally available knowledge. 

So that conceivably, for example, the suggested areas off the New 
England coast, may not be the specific areas that might be designated 
but they might be close by. 

Mr. Lennon. I yield to you, Mr. Chairman. 

Mr. Mrier. I was interested in two things. First, talking of 
high level wastes, presently all of the high level wastes or a great 
percentage of them are controlled by the Government, are they “not? 

Dr. Lirserman. I would make it more general. I think essentially 
all radioactive wastes are controlled by the Government. 

Mr. Mriier. You are going to build a plant, say, at Shipping- 
port. A number of them are being built. When you have these low 
level wastes, these ashes you speak of, in the case of private com- 
panies and utilities, when the people at Shippingport have had to 
remove the fuel elements from the reactor and they have this ash, are 
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they going to dispose of that or is it going to be returned to the Atomic 
Energy Commission for disposal ? 

Dr. Lizperman. This might be a slightly involved answer. 

Mr. Mitier. It is not an involved question. 

Dr. LizsermaNn. No, sir. First I should make it clear that from 
a normally operating reactor such as at Shippingport high level wastes 
are not evolved. There is a solid fuel element that goes into the 
Shippingport reactor. When it is removed, in other words, the 
ashes, it is still in solid form. If it were not so radioactive, you 
could pickitup. Itis hotter than a pistol. 

Mr. Miter. It is still hot. 

Mr. Curtin. Is that what they call a core? 

Dr. LizpermMan. Yes, sir. These are solid fuel elements. At the 
present time all the processing plants I mentioned are owned and 
operated by the Atomic Energy Commission. At the present time the 
fuel elements from all reactors are shipped to one of the three places 
that I mentioned. So the high level wastes we talked about are not 
evolved at the reactor unless there is some kind of catastrophic acci- 
dent. They are not evolved until this solid fuel element, hioeel in 
specially designed containers, come to the processing plant and goes 
through the chemical process to remove the unused fuel, separate it 
from the fission products or ashes. The use of the word “ashes” 
in connection with the Shippingport plant is perhaps slightly 
misleading. 

Mr. Miter. I confused it because you used it. I do not mean to 
oe You put a core in these things, as I understand it. After 
the radioactivity has been generated, the heat has been generated, 
and this thing has worn itself down you then have this core that must 
be disposed of. I suppose if you brought two of these cores into this 
room, one that was live or had not been used and one that was dead 
and had been used, the layman could not tell one from the other as 
far as their physical appearance goes. I assume when you use the 
word “ash,” you use it in the effect of saying this is the one that has 
been utilized and the life has gone out of it. In effect, it is like the 
ashes in a fireplace after the coal or the wood is burned down and has 
no further use; is that correct ? 

Dr. LieperMaAn. Yes, sir. 

Mr. Miuter. Are we talking the same language now? 

Dr. Lreserman. I think so. There is one big and major differ- 
ence. The core that would have the ash, the fission products, would 
be extremely radioactive. You could not get near it. With the one 
that was fabricated and ready to go in service, you could go up and 
touch it. 

Mr. Miuier. What will happen to this hot core when it is being used 
by private industry ? 

Dr. Lizperman. At the present time and up until at least 1965 the 
Commission has indicated that it would sup i the chemical process- 
ing service for any and all reactors, so that this core would be sent to 
one of the Commission reprocessing plants. 

Mr. Miter. In other words, it oil be returned to the Commission ? 

Dr. LizBerMAN. This is correct. 

Mr. Mitier. Then Uncle Sam will be charged with taking care of 
that up until 1965? I suppose the half life of some of these things 
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js 1,000 or 1,200 years and the half life of others is 625 years. So for 
some future milleniums Uncle Sam is going to be stuck with this 
waste that is hotter than a pistol. We are going to have to take care 
of it. 

Dr. LirserMaNn. Yes, sir; I think in general this is a fair statement. 
Ido not see, personally, any escape from the long term cognizance over 
these high level wastes by the Bovedidainn’: I should note that the 
Commission is encouraging private industry to get into the chemical 
reprocessing business. In the absence of such commercial operations, 
it is making the arrangements I mentioned before. 

Mr. Mier. If they do, I hope we pass very stringent laws with 
plenty of teeth in them. We would not want them to say that in the 
interest of economy we cannot do this without affecting our capital 
structure and our return. We must not allow them to wantonly dis- 
pose of these things where they can be hazardous. That is not our 
problem in this picture, but it is one with which I am concerned. 

Dr. LizperMan. Certainly, in all these waste problems, high level 
wastes particularly, it is quite obvious they will have to be handled 
in a way that there will not be a deleterious effect on the public or 
upon the resources and the long-term responsibilities—this is a 
personal observation—would have to remain with the Government. 

Our record in the protection of the public and its resources in the 
roughly 15 years of operation of the Atomic Energy Commission is 
perhaps indication that it can be done. 

Mr. Miter. I have no criticism of the work done by the Atomic 
Energy Commission and its people... I think it has been a great job. 

Dr. LirsermMan. Thank you. 

Mr. Mixter. I think we are opening Pandora’s box and we have 
to be very careful. We do not know where all these things are going 
to fly. We have to be very careful that in the interest of doing it too 
quickly we do not unleash a Frankenstein that will come back to 
haunt the world in the future. 

I would like to ask a couple of questions now about low level wastes. 
First you do dispose of some of this low level waste at sea. Do you 
contract the disposal of that with private concerns such as barge com- 
panies, that sort of thing? 

Dr. Lirserman. No, sir. At the present time the wastes evolved 
from the Atomic Energy Commission operations are disposed at sea 
through naval facilities. There are, however, I think some six or 
seven licensed commercial waste disposers that are available to serv- 
ice isotope users. 

Mr. Mitzter. Does the Atomic Energy Commission regulate the use 
and set down the rules for these private contractors and isotope users 
or are they free to go where they want ? 

Dr. Lirserman. This is a little outside my bailiwick, but I know 
they are all licensed and are subject to the licensing and regulatory re- 
quirements and inspection. 

Mr. Mitier. By whom? 

Dr. LirsermMan. By the Atomic Energy Commission through the 
Division of Licensing and Regulation and Inspection. 

Mr. Mitier. We know where to go for that. I would like to get 
into that field because I am very much concerned with it. I presume 
those people, too, this same agency regulates the containerization and 
how they are disposed of; is that right ? 
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Dr. LirsermMan. Specifically where they should go, maximum con- 
tent of radioactivity they can possess at any one time, things of 
that sort. 

Mr. Mitier. Who determines the type of container ? 

Dr. Lieserman. The Atomic Energy Commission. 

Mr. Mixer. I have a report before me from the pe nasi: De- 
partment of Fish and Game that is very disturbing. I do not know 
whether you have ever seen this report. It was made from the vessel] 
N. B. core anaes you are familiar with the Sc ofield—July 21 
and 22 of last year They duplicated the type of container and put 
instruments onit. These were supposed to go into a thousand fathoms 
of water. 

I will summarize it, although I will put the matter in the record. 
When they got down to 400 fathoms they blew the heads out of these 
containers and it would have released any waste in them. When we 
talk about dumping these things in containers into the ocean, I am 
concerned that the containers are sufficiently well designed so as to 
withstand the pressures we will subject them to. 

There are parts of this report that speak of putting them into a 
thousand fathoms of water. What good will it do to put them ina 
thousand fathoms of water in old 50-gallon drums that are surplus 
to other parts of the Government because they are cheap and we 
cover them with some concrete but we lower them into this water and 
when they get to a certain depth they disintegrate. 

I realize these are very low level wastes, the type of wastes that 
perhaps you could bury in the backyard. I think they have short 
half lives. I understand they are aprons and gloves and tools and 
things that are used generally around the atomic installations. But I 
am also concerned about the fact that we put them in containers, we 
put concrete around the containers to sink them, and then take them 
out and when we throw them overboard we have not considered 

very much what is going to happen to them after they get beneath the 
surface of the sea. 

Do you know whether any followup has been taken to make sure 
we have containers that are proper ¢ 

Dr. LirserMan. I think it is generally recognized that the types of 
containers used are designed so ‘that the w eight of the container and 
content will be sufficient that it will sink and will withstand the rigors 
of transportation and will afford adequate protection to personnel 
during the handling from the point of origin to where they are going 
to be disposed of. They are not designed as true pressure vessels. 

As they sink it is certainly conceivable, and I think quite likely, 
that they will not maintain their complete integrity. As they sink 
the pressure on the outside is greater than the pressure on the inside, 
so leakage would tend to be into the container rather than out of it. 

There : is another factor involved which I mentioned earlier, the 
dispersive or diffusion and transport capabilities of the environment. 
In connection with both our Pacific and Atlantic disposal operations— 
I think this was about 18 months ago but I do not remember the exact 
date—we took a look at both disposal areas to see what we could find 
in the way of radioactivity at disposal sites. On the Pacific through 
the Scripps Institution of Oceanography and on the Atlantic through 
Woods Hole, the Chesapeake Bay Institute, and the Coast and 
Geodetic Survey. 
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At both these locations something of the order of 10,000 curies of 
radioactive material have been disposed since roughly 1949 or there- 
abouts. At both these places we were unable to detect any increase 
in radioactivity that could be related specifically to the disposal 
oper ations. 

There are these two factors that play a part here, the diffusion and 

transport in the marine environment and the nature of the container 
and its contents to assure that it would not simply split open and 
allow the contents to come out. The way the containers are built it is 
conceivable they would have a le: as a matter of fact, at.a thousand 
fathoms it is probable that there would be means of communication 
between the ocean water and the interior of the drum. 

Mr. Miuter. It has been suggested here that you have an equalizing 

valve that would take care of those pressures with no danger of the 
stuff getting out. Has that type of valve been put on ? 

Dr. LreserMAN. This has been proposed by certain installations and 
ean be used. I think the point to make here again relates to the sapa- 
bilities of the marine environment to diffuse and transport these low 
levels of radioactivity to the point where they would not be harmful 
so that you are not entirely dependent on the container for-the s: ifety 
of the operation. I think the same sort of philosophy applies to the 
disposal of any type of industrial wastes. Certainly, if you exceed 
the safe capacity of the environment—perhaps if you look at our 
Potomac River right by our door—— 

Mr. Mitxer. I would say you wilt find plenty of agreement on that. 
The loss of our fish life is well evidenced. 

Dr. Lirserman. I agree thoroughly with what you are saying, that 
in situations where you exceed the safe capacity of the environment 
you run into trouble. Just as obvicusly, it is essential in the disposal 
of radioactive wastes, as in the disposal of any industrial wastes, that 
you mi ake sure you do not exceed the safe capacity of the env ironment. 

This is certainly our intention, to be sure that the safe capacity is 
not exceeded in any of these operations. 

Mr. Mitier. Congress and the people are becoming more conscious 
of pollution. 

We have not done much about it here. Eventually we will get 
something done. We are taking cognizance of the pollution of our 
waters through industrial waste, sewage disposal, and so on. 

I remember when San Francisco Bay was nothing but a big cess- 
pool. 

We still have a lot of waste to take care of, but waste of this nature, 
because it is different from ordinary industrial waste brought about 
by concentrations of population, makes us a little more cautious. 

Dr. Lirnerman. I would agree thoroughly. This is perhaps re- 
flected in the amount of time and in the amount of money which has 
been spent by the Government in connection with this specific waste 
problem. 

Mr. Miniter. We will have to spend more. We have to go into it 
very thoroughly. 

Mr. Curtin. You described a used core as being hotter than a 
pistol. Can I assume that is high level waste? 

Dr. LirserMANn. It generates the high level waste when it is re- 
processed. 
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If this core were going to be disposed of it would be a high level 

raste of a solid type. When it is pulled out of the reac tor it still 
i. a considerable amount of unburned fuel and therefore at that 
time it should not be considered a waste. 

Mr. Miter. If in the event the millennium were to come and we 
could have world peace, or we could have inspections so we no longer 
would need atomic weapons, then would not this core be high level ? 

Dr. Lizrserman. The short answer to that is “No, sir.’ "This de- 
pends entirely on the value of the uranium that is unburned that is 
still in the core. 

It would be a waste if it was cheaper for us to get the uranium from 
some other source than to recover from the core, then perhaps the core 
would be a waste, but this does not look like it will be the case. 

Mr. Miter. Right now we have other uses for that core ? 

Dr. LieserMan. Other uses for the unburned fuel that is still in 
the core. 

Mr. Curtin. I presume that these used cores are presently being 
disposed of in the ocean ? 

Dr. Lizserman. No, sir. They are not disposed at sea. They are 
sent to the chemical processing plants I mentioned previously. 

Mr. Curtrn. Would you have of your knowledge any idea as to 
where this low level w aste now is being disposed of in the ocean? 

Dr. LizperMan. Yes, sir. There is a specific area designated in 
the report off the New Jersey coast. 

Mr. Curtin. How far? " 

Dr. LizeserMAn. About 120 miles. 

There is another area off Sam Francisco which is about 60 miles 
offshore. 

Mr. Miter. The depths of the waters in the two places are a little 
different, are they not / 

Dr. LizserMAN. Both more than 1,000 fathoms. 

The New Jersey one is about 120 miles, just off the edge of the 
Continental Shelf. 

There is also another area off the Virginia coast which is used to 
a much lesser extent, which is something like 75 miles. It is also 
designated in the report of the National Academy of Sciences. 

Mr. Mutter. Is it off the shelf, too? 

Dr. LirserMan. Just off the edge of the shelf; yes, sir. 

Mr. Curtin. Has there been any investigation as to whether or 
not there has been any contamination of the water in the areas where 
they are disposing of this? 

Dr. Lieperman. Yes, sir. About 18 months ago, I am not exactly 
sure of the date, we did take a look at both the Atlantic and the 
Pacific areas, the two major ones where roughly 10,000 curies have 
been disposed of. since we began operations. On the Atlantic coast 
the amount of radioactivity disposed is somewhat less than that. 

We looked at both of those and in both cases we were unable to 
detect increases in radioactivity which could be attributed to these 
waste disposal operations. 

Mr. Curtry. I would presume you are continuing your investiga- 
tions as you continue to dispose of waste in those areas? 

Dr. Lienerman. Yes, sir. 
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It is certainly my feeling that wherever we disperse radioactivity 
to the environment per iodically we have to go back and make sure 
the capacity for that environment is not being exceeded. 

Mr. Curtin. What is your opinion as to these proposed areas which 
are just a few miles off the coast ? 

Dr. Lreserman. I think I could answer the question this way, sir: 

Certainly the report that the Academy group has put out has sup- 
plied what I feel is much useful and needed information. 

I feel their assumptions, where they have been made, based on their 

resent knowledge, have been conservative. 

I think if the report is implemented the way they recommended it 
be, that the kinds of waste we are talking about could be disposed of 
safely in shore locations. 

Mr. Lennon. These independent contractors are hauling the waste 
out to sea. Are they the ones pushing this project to take them just 
a little offshore ? 

Dr. LieserMan. Not to my knowledge. 

Mr. Lennon. That certainly would be an economy measure. 
Rather than going 60 miles offshore, as you do at San Francisco, and 
120 miles offshore, as you do in Virginia, they now propose to go 
how many miles offshore at some of these sites ? 

Dr. LreserMAN. Some are as close as 19 miles if I recall. 

Mr. Lennon. That. is certainly an economy measure, is it not? 

Dr. Lirserman. That is certainly true, yes, sir. You do not need 
ocean-going vessels to go these shorter distances. 

There is another aspect to consider. One conceivably can state that 
at these in-shore areas, or at. an in-shore area, that the degree of con- 
tinuing control in monitoring that you could maintain in these areas 
would be greater than that. which you could maintain over a much 
deeper area farther out at sea. 

Mr. Lennon. You know something about the Gulf Stream as it 
moves along the coastline of North Carolina. It is no more than 55 
miles at any one spot along our coast. 

Offshore fishing is a big thing in the Gulf Stream, and between the 
shoreline and the ‘Gulf Stream. 

Don’t you think it is practical to take this stuff out at least beyond 
the Gulf Stream rather than having it move back and forth with the 
current of the Gulf Stream ? 

Dr. LirsermMan. Certainly this is possible. Again, the only thing 
I can add here is that w ith the kinds of waste we are talking about, 
and this is perhaps strictly from a technical sense, and it does not 
mean to say I do not have an appreciation for the psychological and 
public relations problems involved 

Mr. Lennon. That should be considered. 

Dr. LizrserMan. I agree they are prodigious. With the quantities 
of radioactivity we are talking about this could be done safely with- 
out. going beyond the Gulf Stream. 

It could be done just as safely by going farther out. There are 
some advantages and disadvantages on both sides. 

Mr. Lennon. What are the adv: antages other than economics in 
putting it offshore 20 miles? 

Dr. Lrenerman. I would not want to ascribe a specific level of im- 
portance to this, but it would be much easier to go out and share these 
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areas at shallower depths to make sure that the safe capacity has not 
been exceeded than it would be to go out 100 miles at 1,000 fathoms 
of water because of difficulties of sampling and things of that sort, 

Mr. Lennon. How long has the AEC been dumping now ? 

Dr. LizrserMan. Roughly 10 to 12 years. 

Mr. Lennon. You made a statement a few moments ago that you 
checked for the first time in how many years about 18 months ; ago? 

Dr. Lirserman. I don’t follow you. We checked both of these 
areas about 18 mont hs ago. 

Mr. Lennon. They have not been checked since then? 

Dr. LiepermMan. That is correct. 

Mr. Lennon. When were they checked before that 18 months 
period ? 

Dr. Lirperman. As far as I know that was the first time they had 
been looked at. 

Mr. Lennon. You certainly could not claim that you are spending 
a lot of money going out and checking them when you checked them 
one time in 10 years. 

Dr. Lieserman. No, sir, I didn’t mean to imply that claim. 

Mr. Lennon. I thought you said the fact they were in closer would 
enable you to get out more ofte *n to check this. 

Dr. Lreserman. All I said is that this conceivably might be con- 
sidered one of the advantages. I am not saying it would be an over- 
riding advantage at all. 

Mr. Lennon. E xperience has not proven it to be an advantage in 
the last 10 years when you check one time in 10 years. 

Dr. Lirperman. I think that is coyrect, yes. 

I would say this: From conversations with oceanographers one gets 
the idea that it is certainly easier to do the kind of detailed s: ampling 
that would be required in the in-shore areas than in distant areas. 

I do not want to leave the implication that because of this this is the 
reason why these in-shore areas should be used. 

Mr. Lennon. I certainly would like to know the reason they pro- 
pose to use in-shore areas. 

Dr. LirserMan. Economics is one of the major conside eee 
Ocean-going vessels are not required if it can be done just as safely i 
in-shore areas and can be done more easily than the other way. 

Mr. Lennon. AEC would have final authority to determine 
whether these sites are to be used ? 

Dr. LirsermMan. That is correct. 

Mr. Lennon. I for one hope that in the interest of the general 
yublic, if for nothing else, that that decision will be long thought of 
Salen it is ever reached. 

Dr. LirsermMan. Before any of these areas are officially designated 
these pre-use surveys will be made, as they are being made off the 
New England coast, and I feel sure all the consultation that is re- 
quired with other agencies, States and other groups concerned with 
this will be done before they are officially designated. 

Mr. Lennon. There is not a great deal of money spent in your 
particular agency with respect to investigating ocean sites for the dis- 
posal of waste fissionable material, is there ? 

Dr. LiesermMan. Not up to the present time. Dr. Seymour indi- 
cated some of the work being done. 
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For example, in the next fiscal year we propose to spend something 
like $100,000 to investigate two of these areas off the New E ngland 
coast. 

Mr. Lennon. I was impressed with the insignificant amounts being 
expended by the AEC in the determination of the proper ocean sites 
for the disposal of these materials as compared with the overall cost 
of this program. It is infinitesimal, is it not 4 

Dr. Lreserman. That is essenti: illy correct when compared to the 
total cost of the — eee? program. 

Mr. Lennon. Yet it is a very important part of the overall pro- 
gram for the future. 

Thank you, Doctor. I was trying to find out in my own mind what 
brought about this decision to consider these rel: itively close off-shore 
sites for disposal. 

Dr. LizpermMan. I hope I have given you some additional infor- 
mation. 

Mr. Lennon. I am convinced it is largely a question of economy 
from what you said. 

Dr. LirnermMan. The only final remark I would make is that I 
certainly would want to emphasize so far as AEC is concerned that 
it would not be a question of economy overriding safety. 

Mr. Mituer. Mr. Casey ? 

Mr. Casey. What would you do if you found that such a spot had 
been overloaded ¢ 

Dr. LirpermMan. The short answer, Mr. Casey, is that we obviously 
would have to move to another spot or do something else about. it. 

The important factor here, however, is that the maximum allow- 
able concentrations of radioactivity discussed in these reports are 
those quantities of radioactivity which could get back through the 
marineological system to man and which he could take in over the 
period of his lifetime and still not cause detectable damage. So if we 
found we exceeded this maximum permissible concentration, if at that 
time we moved, this still would not result in any danger to the public. 

The change could and would be made before there was any danger 
of contamination exceeding the maximum permissible concentrations. 

Mr. Casey. Do you know these maximums at this time ? 

Dr. LreperMAN. Sir, they are recorded in a rather specifie way in 
the Federal regulations promulgated by the AEC. 

These in turn are based on recommendations by the National Com- 
mittee on Radiation Protection, based on the best medical and bio- 
logical knowledge available. 

Mr. Casey. I understand you base it on the best information avail- 
able, but aren’t there a lot of unanswered questions to be determined 
by lengthy studies? 

You have a 5-year program recommended by the National Academy 
of Sciences here. Reference was made to a 5-year program which 
will cost approximately $30 million before many of these things you 
are talking about are determined. 

Dr. Lieserman. If we are talking about the maximum allowable 
or permissible concentrations, these are specific numbers that relate 
to how much radioactivity you can have in the food you eat or the 
water you drink or the air you breathe without causing damage. 
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Those numbers are based on the best available medical and biological 
knowledge. Dr. Dunham I am sure could relate in detail the pro- 
grams specifically related to these specific numbers. 

I do not believe the Committee on Oceanography’s report, in advo- 
‘ating the 5-year program, relates specifically to work concerned with 
these basic standards, these basic allowable concentrations in air and 
water. 

Mr. Casey. I am sure they are not related to that but they are re- 
lated to the study of concentration in a given area in the sea, what 
the fish can absorb and what would be safe in this area. 

Dr. LieBerMAN. Yes, sir. 

Mr. Casey. You do not know that yet, do you? 

Dr. Lreperman. I am not a marine biologist, and Dr. Seymour can 
check me on this. The conclusions that the National Academy of 
Sciences group came to are based on the data that they presently have, 

In any scientific and technical endeavor there is always additional 
information that could be and should be obtained. 

It is my observation that some of their assumptions they made in 
this area are perhaps on the conservative side. 

In any case, any operation such as suggested in this report would 
have to be followed closely and continuously again to make sure we 
are not adversely affecting these resources. 

Mr. Casey. If after they do find out more, and we know they will 
find out more, if after their studies they find out that one of these 
areas 19 or 20 miles out has been overloaded, I would much rather 
have them overload a spot 180 miles out than 20 miles. 

Dr. LieserMan. I agree with that. 

The point I would make here is this: I feel that in the absence of 
complete and detailed information our approach has to be conserva- 
tive. I feel sure the approach of this group has been conservative. 

Insofar as small quantities of radioactivity involved, and with 
what is presently known about the concentration of radioactivity by 
marine organisms and the effect on marine organisms, and with the 
conservative assumptions and conservative bases on which this group 
arrived at their conclusions, it seems to me, at least, that this is a 
rational approach to this problem. 

I would agree with you thoroughly that every detailed step should 
be taken to make sure that this is indeed safe. 

About the only other thing I can say in answer to your question 
is that we propose to proceed with great care and deliberation in this 
sort of operation. We would lean heavily on the advice and counsel 
of groups like the Committee on Oceanography, the experts in the 
Fish and Wildlife Service, and others, to make sure that what we are 
doing or what we might propose is indeed safe. 

Mr. Casey. Here publication after publication admonished using a 
site such as they propose right off the coast of Galveston. 

Yet in the report in which they recommend this site they have 
nothing to counteract their other divisions of this same group in some 
of their other publications to counteract these very things that they 
are now going against. 

Dr. LrepermMan. I feel this is the basis for much concern, and it 
relates back to the kinds and quantities of waste we are talking about. 

Mr. Casey. I understand that. You are dealing with the public. 
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The public is dealing with something unknown to them. There is 
possibly not enough material released to the public on this so they can 
fully understand it. 

We had an industrial plant in Houston which was supposed to be 
operating under strict supervision of the AEC. 

That plant all of a sudden was found to be contaminated. Three 
of the employees had contaminated their own homes. There were 
serious effects from it, such as one man losing his sight. We have 
lawsuits going on. 

My people | are disturbed about something which was supposed to 
be under strict Government supervision where this sort of thing could 
occur. 

Now you come along, and in defiance of all other recommendations 
they pinpoint this thing. 

If they said the Gulf of Mexico could be used if certain surveys 
are made and a good location is found, all right. But they give you 
the latitude and. longitude, 22 miles, less than 22 miles, 54 feet of 
water, right where a lot of the people fish. I fished there personally 
myself within the last 12 months. There is also a great deal of com- 
mercial fishing. 

You got my people excited. They have done that by making a 
specific recommendation contrary to another group within your 
organization. 

Dr. LirnerMan. As far as understanding by the public is con- 
cerned, I share your concern down to the last detail. This is certainly 
something that I think all of us would have to agree on. 

I recall in the early days of the AEC Chairman Lilienthal made 
the statement we will have to learn to live with radiation. 

T am sure the implication was not that we would have to learn to 
live with it in any unsafe way. 

The problem of getting this sort of operation in proper perspective 
and getting the sort of information to the public so that there is an 
adequate understanding of this whole situation is indeed a prodigious 
one and an exceedingly important one. 

IT am not personally familiar with the previous instant in the Hous- 
ton area you refer to. 

To put. it frankly, the difficulty we run into, and this is common in 
the industry, is that as soon as you say radioactivity the first thing 
you conjure up in people’s minds is a mushroom cloud. This is a 
natural reaction and if you did not recognize it would be sticking 
your head in the sand. 

What we should do to better inform the public as to what is spe- 
fically involved in operations of this kind is something that I am not 
completely qualified to say, but this is certainly a big part of the 
problem. 

You use the words curies, microcuries, and most people do not 
know what that means, and perhaps at this stage of the game they 
don’t care, 

I am not quite sure how to put a handle on that aspect of the prob- 
lem, but I certainly agree it is an exceedingly important problem. 

All T can add at this point, Mr. Casey, is that in our plans 
in connection with this report, we are taking these as suggestions, there 
would be these preuse surveys, and we would want to make sure just 
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as we attempted to make sure with this industrial waste disposal ap- 
plication in Houston, hold public hear ings and do everything that can 
be done to adequately inform the public as to what is involved here. 

Mr. Casrey. You hit on another thing I am sensitive about, and that 
is public hearings. 

They had nublic hearings in Houston. The hearing examiner in 
his report went to great lengths to say that no one in opposition had 
furnished him with sufficient “proof. 

I think the AEC should take more of a position of being the peo- 
ple’s advocate rather than just a judge to sit and determine who puts 
up the best side. 

Do you agree with me on that ? 

Dr. LirserMan. I would certainly say that it is the responsibility 
of the AEC to make sure that whatever is proposed is done in a safe 
way. I am not in the. licensing or the regulatory part of the Com- 
mission. 

Mr. Casry. The examiner’s wording was such that it would appear 
he was just sitting there as a judge to determine who put up the best 
proof. 

L think the AEC examiner or representative, whoever he might be, 
should take the attitude that he is there to see that the public is pro- 
tected and not just—— 

Dr. LreserMAN. This is certainly a responsibility of the AEC, to 
make sure the public is protected. 

When I mentioned hearings I didn’t mean to refer to that. specific 
case, but certainly I think the poliey-—— 

Mr. Casey. That isthe only one I am familiar with. 

Dr. Lirperman. It is fair to say that in all of these operations the 
primary consideration of the AKC is the protection of the public 
health and safety. 

Mr. Casey. I am inclined not to agree with you with reference to 
their being overly cautious in this last recommendation in view of 
the fact that they pinpoint sites and then turn around and say that 
studies are needed. I do not think they were too cautious in that par- 
ticular instance. I trust that a great deal of caution will be used 
before any sites are pinpointed, because I think we have too much to 
learn about these things yet to pick a site Just 20 miles offshore used by 
sports fishermen and commercial fishermen, and in an area such as the 
gulf coast. 

In one of their other publications they point out the general fea- 
tures of the different coasts, and the gulf coast is described as a 
straight shoreline, a wide shelf, where the range of tide is small, the 
tidal currents are weak, permanent circulation is weak, and no up- 
welling. That is set out in one of their other reports, which would 
indicate to me that that stuff might stay there for you to monitor, 
but it also means that should it reach a density so marine life would 
pick it up, there would be no dispersion of it. We do not. know 
what the effects will be until further study. 

Dr. Lreserman. As far as the technical details of the report are 
concerned, I feel the committee may wish to question some of the 
members of the NAS group. I am neither an oceanogr apher nor a 
marine biologist, but in my reading of it and in my discussions with 
the people involved, the sort of things you have just mentioned, 
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Mr. Casey, were taken into consideration in their evaluation of the 
situation and in the preparation of the report. 

Whether it looks as if ey were being undercautious because they 
pointed out these specific areas perhaps is a question. It might well 
have been, rather than prabttig the latitude and longitude of specific 
areas, that could have been generalized. I can say that in our ap- 
proach to this and in our preuse surveys, we are not chained to these 
specific latitudes and longitudes. 

I think they were given for what seemed to me at least to be rea- 
sonable technical grounds, and the detailed data which would be ob- 
tained in the field surveys, which in essence would check their gen- 
eral eerie need not be restricted to those specific areas. 

Mr. Lennon. How would you restrict or patrol these close offshore 
areas where you dump this material? Would you buoy it? Would 
you have to set buoys and restrict it and patrol it? 

Dr. LiezermMan. It certainly would be conceivable that these area 
would be marked on the hydrographic charts, and perhaps buoyed so 
everyone would know what they were being used for. 

Mr. Lennon. Do you know anything about menhaden fishing ¢ 

Dr. Lieserman. I am afraid not, sir. 

Mr. Lennon. Or deep sea trawling for shrimp. They use ocean 
seines. They drag the bottom of the ocean at that depth and that 
far out all up and down the South Atlantic coast, especially off my 
coast. 

If you were 20 miles offshore, as this report suggests that you would 
be off Morehead, N.C., you would be right in the lane of the trawlers 
for both menhaden and shrimp. I believe you would be picking up 
these things every time you dragged the bottom. 

Dr. Lirnerman. One of the considerations that was taken into 
account was the location of fishing areas, Mr. Lennon. 

Mr. Lennon. That is the most popular fishing area in North Caro- 
lina, off Morehead. At least that 1s what is claimed by both com- 
mercial and sports fishermen, but particularky commercial fishermen. 

Dr. Lirserman. I agree it would not make too much sense to go 
into a popular commercial or sports fishing area and stick : buoy 
up there and say trom here on we are going to dump low level radio- 
active wastes here. 

Mr. Lennon. Unfortunate 3 the report pinpointed that area. 
Whether rightly or wrongly, I do not know. That is what happened. 

Mr. Currin. Could I ask one other question, Mr. Chairman ? 

Dr. Lieberman, you have just stated the maximum concentration 
that the human body can safely absorb of these materials in food, water, 
and in the air we breathe. As we proceed into the atomic age, thése 
concentrations, it would seem to me, will increase. Has your research 
on this subject indicated whether or not the human body ean build 
up an immunity to these materials so the safety factor will become 
a higher percentage as the years go hy 4 

Dr. Liererman. I think I would pot to defer to Dr. Dunham, 
who isa physician, to answer that, Mr. Curtin. 

Mr. Curtin. When you say they have carefully chosen the sites, 
it seems ironical that they chose one site off Atlantic City, another 
site off Virginia Beach, and sites where the favorite fishing sites are. 
I would say they have carefully chosen them. That is all. 
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Dr. Srymour. May I make one comment? I know the committee 
deliberately asked for the guidance of the Fish and Wildlife Service 
in selecting these sites, and the reasons for giving specific localities 
were that these were selected as being places where there was not 
supposed to be either sports fishing or commercial fishing. Evi- 
dently they made a mistake. 

Mr. Casey. I shall be glad to show them the map. 

Mr. Lennon. I wonder if the gentleman contacted the North Caro- 
lina Department of Conservation and Development, particularly the 
bureau of commercial fisheries, before they reached a decision with 
respect to the site off Morehead City, N.C. 

Dr. Seymour. I do not know, sir. I know that they contacted the 
Fish and Wildlife Service people. I cannot speak firsthand. I have 
no firsthand information as to that. It is evident that they should 
have. 

Mr. Curtin. That isall, Mr. Chairman. 

Dr. LirserMan. Just one other point, Mr. Chairman, which I 
might mention here. As most of you gentlemen know, hearings 
were held on the disposal of industrial radioactive wastes before the 
Joint Committee on Atomic Energy earlier this year. I understand 
that they are now in print. There are four volumes on this whole 
subject of waste disposal. Perhaps, Mr. Chairman, you and the other 
members of the committee would be interested in obtaining copies 
of this report. 

Mr. Mitter. I am conscious of them. I have not read them. 

Dr. LirserMan. I do not think they are out yet, sir. 

Mr. Miuer. I asked Mr. Holifield about ‘them, and he suggested 
that he might come over here. Whereas we recognize their authority 
in this field, I want to point out that we also in the Committee on 
Merchant Marine and Fisheries have a very definite responsibility, 
and we are not going to surrender that responsibility to the Joint 
Committee. We are not jealous of them, but in these fields we are cer- 
tainly going to look very carefully before anything is done. 

Of course, I realize this is something new. T ‘he AEC has been 
a sort of “untouchable” around here, but as far as we are concerned, 
this committee will accept its responsibility in this jurisdiction. We 
may have you up here again. 

Counsel has one question, I believe. 

Mr. Drewry. Just one question, Dr. Lieberman. If this radio- 
activity we are discussing is artificial, do we have the means or know]- 
edge to eliminate the rs adioac tivity, to recombine these poisonous mate- 
rials into some other form which would be nonradioactive, to reverse 
the process? 

Dr. LizsermMan. Theoretically yes, but practically no. 

Mr. Drewry. Is work being done on that ? 

Dr. Ligzserman. I cannot say that work is being done on this. In 
order to transmute these radioactive elements and turn them back to 
something which is nonradioactive, you would be producing other 

radioactive elements. It would be like the dog chasing its tail or 
trying to pull yourself up by your bootstraps. So it looks as if it 
is not a reasonable or even perhaps theoretical hope that you could 
take the radioactive materials and turn them into something else. 
Mr. Drewry. That is all, Mr. Chairman. 
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Mr. Miter. Thank you very much, gentlemen. 

Dr. Seymour, you have Dr. Dunham and Mr. Loewenstein with you. 
The hour is late, but do you wish them to say anything? I would like 
to recognize their presence here. Is there anything they would like 
tosay? As long as we can hold Mr. Curtin here, I am all right. 

Dr. Dunuam. I am Dr. Charles L, Dunham, Director of the Divi- 
sion of Biology and Medicine of the Atomic Energy Commission. 

I am very happy to be present today and to hear this very inter- 
esting hearing. I have nothing to offer at this point except in answer 
to Mr. Curtin, that so far as we know, the development of immunity 
to radiation, as one develops immunity against typhoid fever from 
vaccination, is impossible at the present time. 

Mr. Curttn. So we have to keep those levels below what is the 
maximum safety level if human beings are to survive. 

Dr. DunHAM. Yes. 

Mr. Curtin. Thank you. 

Mr. Lorwenstein. Mr. Chairman, I am Robert Loewenstein of the 
General Counsel’s office. I have nothing to add to what has been 
said. 

Mr. Miter. I want to thank you gentlemen; and Dr. Seymour, I 
want to thank you for a very instructive dissertation on this rather 
involved subject. You have us rather at a disadvantage inasmuch as 
you know the meanings of all these words and I had to interrupt you 
to get very simple ones defined. 

Dr. Stymour. It was not long ago that we did not understand them, 
either. 

Mr. Mitier. Thank you. 

We will now hear from Charles E. Bennett from Florida. 


STATEMENT OF HON. CHARLES E. BENNETT, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF FLORIDA 


Mr. Bennerr. Mr. Chairman, I appreciate this opportunity to tes- 
tify today on radioactive waste disposal into Atlantic and gulf 
waters. My interest in this subject arises out of the recommendation 
by the National Academy of Sciences that two of the disposal loca- 
tions be in the Atlantic Ocean 18 and 83 miles respectively from our 
district’s beaches. This is uncomfortably close. Not being an atomic 
scientist, I cannot speak authoritatively as to whether any radioactive 
danger to the district which I represent would result. However, I 
note in the report which recommended these locations that it is 
axiomatic that there will be some escaping radiation. The report says 
at page 1: 

The primary objective of the study has been to provide an estimate of the 
rate of return of radioactive substances to man, arising from stated rates of 
disposal into the coastal areas. 

Thus, the report admits there will be some rate of return. The rec- 
ommendations in the report are for the purpose of reducing this ad- 
mitted “rate of return” to safe levels. 

Perhaps those in charge of the program will tell you that they can 
easily accomplish this reduction to safe levels. Nevertheless, there 
is a danger that utilizing locations so close to our beaches will have 
a damaging psychological effect in our area. Adjacent to these lo- 
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cations are our fe em Duval County beaches, which attract large 
numbers of vacationers and bathers. If there should arise an ap- 
prehension concerning the safety of these beaches from a radioactive 
standpoint, a severe economic hardship might result, whether or not 
these fears are justified. Accordingly, it is my hope that these two 
locations near our coast can be abandoned in favor of locations at 
least several hundred miles from the nearest land. I will greatly ap- 
preciate any assistance your subcommittee can give toward this ob- 
jective. 

Thank you again, Mr. Chairman, for permitting me to express 
these views. 

Mr. Mitier. Thank you, Congressman Bennett. 

We will now hear from Paul G. Rogers of Florida. 


STATEMENT OF HON. PAUL G. ROGERS, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF FLORIDA 


Mr. Rogers. Mr. Chairman and members of the committee, I appre- 
ciate the opportunity to offer a statement in connection with a matter 
of great importance to a large segment of the population comprising 
the Sixth District of Florida, which 1 am privileged to represent. 

I refer, Mr. Chairman, to the recent study conducted by the Oceanog- 
raphy Committee of the National Academy of Sciences. In its report, 
the Committee proposed a number of ocean sites along the eastern 
seaboard and gulf coast which it considered suitable for the disposal 
of low level radioactive waste material. The distance from land of 
the proposed sites varies from 12@miles to 3 miles. ‘The ocean depth 
at these sites ranges from 42 feet to 9,000 feet,'depending on the prox- 
imity of the Continental Shelf and the configuration of the ocean 
bottom. 

The proposed site with which I am particularly concerned, and you 
will agree rightfully so, lies in the Gulf Stream, 2 miles oceanward 
from the Port E vergl: des sea buoy or about 3 miles east of Fort 
Lauderdale, Fla. 

Try as I might, Mr. Chairman, I can conceive of no logical reason 
why this particular site was proposed for the dumping of this poten- 
tially dangerous radioactive refuse. The Fort Lauderdale area is one 
of the fastest growing sections in the country. During the winter 
season, literally hundreds of thousands of visitors combine with some 
300,000 permanent residents to frequent the spacious beaches of the 
area. One of the prime attractions presented to our touring friends 
is the game fish which abound in abundance in and around the Gulf 
Stream. Boating in small pleasure craft as a means of recreation is 
enjoying unprecedented popularity. Millions of dollars have been 
expended by our merchants through their associations to acquaint the 
world with this vacationers’ paradise. 

Now, we are informed that there is a proposal under consideration, 
which if carried out, might result in the contamination of one of our 
priceless assets. Such a course seems passing strange when we spend 
hundreds of thousands of dollars annually in antipollution programs. 
In any event, dangerous or not, the ominous cloud of doubt connected 
with such a disposal program would have far-reaching adverse effects 
on the economy of this entire area. I hesitate to imagine what the 
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result. would be if a container labeled “Radioactive Waste, Dangerous” 
washed up on one of the lower east coast beaches of Florida. 

Testimony before this committee has disclosed the fact that even 
our scientific minds are apprehensive as to the ultimate effect such 
a disposal program would have on the area concerned. This uncer- 
tainty, together with other unanswered questions involving the nature 

of radioactivity itself, lead me to request that further consideration 
of the proposed dumping site immediately adjacent to Fort Lauder- 
dale, Fla., be abandoned. 

Again I want to express my appreciation to you, Mr. Chairman, 
and to the members of the committee for permitting me to make a 
statement on this very important matter. 

Mr. Minirr. Thank you, Congressman Rogers. 

We will now hear from Jack Brooks, of Texas. 


STATEMENT OF HON. JACK B. BROOKS, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF TEXAS 


Mr. Brooxs. Mr. Chairman, may I first express my appreciation 
for the opportunity to be heard by you and your fine committee. I 
believe you are to be especially commended for interrupting your 
planned agenda of committee business at the earliest possible moment 
after it became evident that plans are being formulated to dispose of 
radioactive waste material along the Atlantic and gulf coasts within 
a few miles of the beaches. 

As you have shown in your prompt convening of these hearings, 
you are deeply and properly cone - ned with these dumping proposals, 
and I want to assure you that I and the people I represent in the 
Second Congressional District of Texas are decidedly apprehensive 
about the dumping of radioactive waste near our coast at this time. 

Our immediate concern, Mr. Chairman, deals with at least one of 
the suggested dumping sites proposed by the National Academy of 
Sciences. This site is listed in the Academy’s publication No. 655 
4- by 9-mile area 19 miles from Sabine Pass, where the water is 
about 42 feet deep. Our ultimate concern is the concern of every 
American citizen who has the right to know whether or not the present 
and proposed methods of disposal of radioactive waste material are 
safe and who has the right to be protected from indiscriminate dis- 
posal of radioactive waste. 

I have had the opportunity to sit in with several of our colleagues, 
including our good friend and distinguished member of this commit- 
tee, Congressman Bob Casey, on an informal conference with three 
representatives of the Atomic Energy Commission. This was several 
weeks ago and we were discussing a pending license application to 
dump radioactive waste in the gulf off the Continental Shelf in 6,000 
feet of water. I asked the AEC people for a brief, simple, and direct 
statement to the effect that disposal of radioactive waste material in 
the manner and location where they were : ee would not be 
harmful to either the marine life in the area or our people. 

To date I have not received any such assurance from the Atomic 
Energy Commission. And since that time the National Academy of 
Sciences has suggested 28 additional dumping sites. 
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In the meantime, however, I have talked with other persons and 
agencies concerned with this pr oblem, including the Bureau of Com- 
mercial Fisheries and Dr. Ralph Lapp, prominent nuclear scientist, 
Each report I receive emphasizes that our present knowledge of radio- 
active disposal apparently is not sufficient to determine whether or 
not the proposed disposal is, in fact, safe. 

I have been impressed with the consistency of the witnesses from 
the AEC and other agencies who have testified thus far in these 
hearings when each of them says we need to have more study before 
we can know. 

Mr. Chairman, if the proponents of this radioactive waste disposal 
program close to our public beaches are uncertain about its danger, 
how can the people who live near and use these beaches and fish in 
these waters be expected to accept this program? If the scientists 
declare that we need more study, it is my sincere hope that before 
any permits are issued to authorize dumping of radioactive waste 
in coastal waters proper and comprehensive study will be made and 
complete factual reports will be made available to the Congress and 
to the general public. 

Thank you, Mr. Chairman and members of the committee, for this 
opportunity to present this statement for your consideration. 

Mr. Mier. Thank you. 

The committee will stand in recess until 10 o’clock tomorrow morn- 
ing, when we will meet in the hearing room of the Committee on 
Science and Astronautics. 

(Whereupon, at 1 p.m., the subcommittee recessed, to reconvene 
at 10 a.m. Tuesday, July 14, 1959.) 
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TUESDAY, JULY 14, 1959 


Housk OF REPRESENTATIVES, 
SUBCOMMITTEE ON OCEANOGRAPHY OF THE 
CoMMITTEE ON MERCHANT MARINE AND FISHERIES, 
Washington, D.C. 

The subcommittee met at 10 a.m. in room 214B New House Office 
Building, Hon. George P. Miller (chairman of the subcommittee) 
presiding. 

Mr. Miter. The committee will be in order. 

I am very happy to greet the gentleman from the northernmost and 
westernmost State among the United States, our new brother from 
Alaska, Mr. Rivers. 


Mr. Rivers, I believe you have a statement to make. 


STATEMENT OF HON. RALPH J. RIVERS, A REPRESENTATIVE AT 
LARGE IN CONGRESS FROM THE STATE OF ALASKA 


Mr. Rivers. Mr. Chairman and members of the subcommittee, I 
appreciate the opportunity to be heard on the highly important and 
timely subject of oceanography. Now that the West is conquered and 
Alaska has become a State, our thoughts of frontiers have changed 
from the conception of unsettled wilderness to the concept of the fron- 
tiers of science, which will certainly include exploration of the ocean, 
its submarine life and other resources, and its potential as a thorough- 
fare for enemy underwater craft which may eventually force our coun- 
try to fight battles under the sea. 

Not being a scientist, I am not capable of contributing technical 
material at this hearing. It is, however, my pleasure to submit to you 
a letter and statement sent to me by Mr. C. L. Anderson, the commis- 
sioner of Alaska’s Department of Fish and Game. Mr. Anderson 
points out that his department of fish and game is already conducting 
oceanographic research at Kitoi Bay with operations based at its 
research station of Afognak Island near Kodiak, Alaska. The pro- 
gram of the State of Alaska has particular reference to the biological 
resources of the sea, which will be an important phase of any overall 
oceanography program. I call the attention of this committee to the 
fact that my State has its oceanography program underway and its 
research station established, and that such program and station, with 
Federal implementation, could be expanded and thereby serve a useful 
purpose toward carrying out the objectives toward which these hear- 
ings are directed. 

Mr. Anderson’s letter and statement, addressed to me under date of 
July 11, 1959, are hereby submitted as part of my remarks. 
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With that I will submit those papers as part of my remarks, 
Mr. Minter. Without objection, they will be made part of the record. 
(The attachments to Mr. Rivers’ statement follow :) 


STATE OF ALASKA, 
DEPARTMENT OF FISH AND GAME, 
Juneau, Alaska, June 11, 1959. 
Hon. Rautpn J. RIVERS, 
House Office Building, 
Washington, D.C. 
Dear Ravpu: In accordance with our recent conversation in Washington, D.C. 
I am forwarding the enclosed statement concerning the Alaska Department of 
Fish and Game Kitoi Bay Research Station on Afognak Island near Kodiak. | 
hope that it may be of use to you in obtaining Federal assistance for the station’s 
program in conducting oceanographic research with particular reference to the 
biological resources of the sea. 
This supplements the brief description of the station forwarded through you on 
April 2, 1959, to Congressman George P. Miller. 
With best personal regards. 
Sincerely, 
C. L. ANDERSON, Commissioner. 


OBJECTIVES, NEEDS, AND COSTS OF EXPANDED OCEANOGRAPHIC-FISHERIES RESEARCH 
PROGRAM FOR ALASKA DEPARTMENT OF FISH AND GAME Krror Bay REesEearcu 
STATION 


Prepared June 1959 by Alaska Department of Fish and Game 


The abundance and distribution of our marine biological resources is dictated 
by the environment in which these populations live, and this is true of populations 
now being harvested as well as those which are, at present, unexploited. This is 
true for the strictly marine forms such as halibut, cod, shrimp, and crabs, as 
well as for such anadromous species as salmon, trout, and smelt whose life his 
tories involve both fresh water and the ocean. Fundamental knowledge of the 
complex interrelationships of fish in Alaskan waters to oceanographic factors 
is the key to foresight rather than handsight. With a sufficient understanding 
of the marine environment, management agencies can accurately predict what may 
be safely harvested, and keep stocks at a self-sustaining high level of productivity. 

A very significant facet of the life history of many of the ocean fish popula 
tions involves the environment over the Continental Shelf and along the shore 
areas. Although the science of oceanography has advanced greatly, much of it has 
been in the open ocean and in deep sea studies. The comparatively minor fringe 
areas of the ocean have received the least attention. However, considering the 
development of marine fisheries resources, it may well be the most important part 
of oceanography. 

It is submitted that the Kitoi Bay Research Station is in a unique position to 
make major contributions in oceanographic studies of the Continental Shelf 
and shore areas which will relate closely with the life histories and factors of 
abundance of the numerous fish populations along the Alaska coastline. To 
accomplish this, however, the marine research facilities of the station need 
expanding. 

As indicated in a previous report prepared in April 1959, the Kitoi Bay 
Research Station, already consisting of substantial facilities in buildings, lab- 
oratory and field equipment and aiready concerned with an extensive fisheries 
research program, is still subject to serious limitations of capital and opera- 
tions budgets. its work in research would be considerably enhanced and a large 
fund of information developed if monetary assistance was given for oceano- 
graphic and fisheries work. 

Kitoi Bay is centrally located with regard to the fisheries resources of the 
Gulf of Alaska and the Bering Sea. It constitutes an ideal base location for 
marine research for the entire area. Further, in the general region of the sta- 
tion itself, the sea gives promise of great future commercial production. The 
nearby city of Kodiak may well be the center of a future major fisheries indus- 
try, ranking high with those fishing centers of the rest of the world. 

With adequate equipment and staff, long-term research could be conducted 
along the shoreline and over the Continental Shelf adjacent to the southern and 
western coastlines of Alaska. Initially, the oceanography of the Kodiak region 





qu 
se 
de 


an 


wi 
ti 


ay 
$1 


th 


SC 


m 


pi 
So 
al 
of 


Ww 








OCEANOGRAPHY IN THE UNITED STATES 359 


could be studied to determine the marine factors of estuaries and bays involved 
in the survival of salmon and other species of fish and shellfish utilizing this 
environment. It has been recognized for many years that, while the stream 
or fresh water environment has frequently been the dominant natural influence 
in determining the abundance of the salmon species, at times unknown factors 
in the sea have seriously limited their abundance. The knowledge of how 
these marine envoronmental factors actually determine salmon survival will 
permit much wiser management of the stocks in the future. 

The abundance of halibut, various species of cod, herring, shrimp, and crabs, 
as well as clams and other shellfish, is likewise intimately connected with varia- 
tions of the marine environment in bays, channels, and estuaries along the 
Alaska coastline. The study of these factors and interrelationships will be of 
great assistance to the Department of Fish and Game of Alaska in the conduct of 
fisheries management. 

Following is a brief outline of expenditures necessary to meet this objective. 


STAFF AND EQUIPMENT 


For the expanded program it is anticipated that two marine scientists with 
a technical assistant, and a boat captain with five crew members, would be re- 
quired. A capable research vessel, docking and servicing facilities for the ves- 
sel, saltwater ponds and aquaria, other marine laboratory facilities, and resi- 
dence housing for the oceanographic staff at the station would also be required. 
The total cost of new equipment and facilities would be about $360,000. The 
annual expense for operations and salaries would be about $110,000. 


VESSEL 


A 75-foot boat capable of operating along the Alaskan coast in most weather 
would be adequate. It should have sufficient cabin and messing accommoda- 
tions for the staff and crew, as well as laboratory, gear, and deck working space. 
A new boat built to specifications would be desirable, although there may be 
available some surplus ship that could be adapted to the program. Cost, about 
$100,000 (if new). 

DOCK AND SERVICING FACILITIES 


The existing high-tide dock at Kitoi should be extended into deeper water so 
that the research vessel can tie up at any time and receive and discharge per- 
sonnel, equipment, and supplies. In addition to the dock, fuel storage and ware- 
house facilities are also required so that the ship may refuel and store equip 
ment when notin use. Total cost about $60,000. 


LABORATORY AND SALTWATER SUPPLY EQUIPMENT 


Saltwater aquaria and rearing ponds with adequate pumping and supply 
pipeline will make possible studies on living specimens with water of any desired 
salinity. The salt water intake will be in deep water at the end of the dock 
and sea water will be pumped to the saltwater laboratory. Cost of construction 
of conerete rearing ponds, installation of pumps and pipeline, and equipment 
for laboratory : about $100,000. 


RESIDENCES FOR STAFF 


Residences at the station for staff members while working at the home base, 
and for families of married staff members will have to be provided. Bachelor 
quarters will be available from the State budget. It is anticipated that five 
residence units of two- or three-bedroom classification will be required. These 
will have to be livable during all 12 months of the year. Estimated cost of 
construction and furnishing five residences will be $100,000. 


OPERATION AND MAINTENANCE EXPENSES (ANNUAL) 


For fuel, operation, and maintenance of vessel, dock, and service facilities, salt 
water laboratory, and residences ; annual cost about $20,000. 


STAFF SALARIES AND EXPENSES (ANNUAL) 


For nine adidtional personnel including scientific staff and vessel crew, the 
total annual salaries and expenses would be about $85,000. 
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It is desirable that these funds be made directly available to the Alaska 
Department of Fish and Game by contract with the appropriate Federal agency 
or by congressional appropriation. 

Mr. Miuier. Have you anything to tell us over and above your 
statement? Yesterday we were holding hearings on the effect of 
radioactive wastes in connection with oceanography. Have you any 
thoughts on that ? 

Mr. Rivers. Mr. Chairman, I stated in my remarks that I am not 
a scientist and not able to contribute any scientific material to this 
record. Therefore, I am going to maintain that position. 

I do want to say, though, that I realize the frontiers of science are 
facing us on all fronts, including oceanography, and that this com- 
mittee is actually among the pioneers that are doing some of the ex- 
ploring in a new field. I am an old pioneer myself from Alaska. 

Mr. Petty. You are not so old. 

Mr. Rivers. Thank you, Mr. Pelly. 

I commend the committee and the group for taking the initiative 
in connection with this program. I wish you a lot of success. 

Mr. Mitter. Among other things, from time to time we have dis- 
cussed the cooperative effort that exists between Canada and this 
country with respect to certain fisheries that I know you are partic- 
ularly interested in. 

Mr. Rivers. We are certainly interested. 

Mr. Minter. Through treaty we have come to some understanding 
with Japan, but last year certain boats from another nation that also 
borders on the Pacific showed up in some of the fishing water covered 
by our treaties with Canada and Japan. Iam certain this caused you 
some concern, as it caused all of us concern, because there is no legal 
way in which we could say to them, “You can’t fish here.” It is open 
sea. 

Have you ever given any thought to the necessity for some day, per- 
haps through the United Nations World Fisheries Convention, estab- 
lishing by treaty or making by treaty arrangements for dividing the 
area of the sea among nations of the world for the purpose of exploit- 
ing fisheries? 

Mr. Rivers. Mr. Chairman, we are watching that phenomenon of 
the Russians expanding their fishing exploration in the Bering Sea. 
We know the Continental Shelf is a long shelf that goes way out 
into the open ocean. We know it is high seas and that we cannot 
stop a foreign nation from fishing on the high seas. That is true of 
Japan in the North Pacific, with whom we have reached partial accord. 

As to Russia, which is exploring more for ground fish up there now 
and for trawling operations—and the Bering Sea is very rich in 
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bottom fish—the time is bound to come when we have to have 
conservation of such resources by treaty arrangement with all par- 
ticipating nations. Otherwise, if the resource is depleted and ruined, 
it isto the disadvantage of all nations. 

Mr. Miter. It does not pay for those nations that are conservation 
minded to restrict their citizens from exploiting the products of the 
sea if other nations that are less conscionable come in and raid those 
resources. 2 

Mr. Rivers. But we must use our utmost persuasive powers, to say 
the least, to bring about cooperation between the nations that are har- 
vesting the crop in the ocean. 

Mr. Mitier. I wanted to press this problem to you because I think 
Alaska by its very geographical position is one that must, of necessity, 
be primarily concerned. 

Mr. Rivers. Yes. 

Mr. Mitier. You are the frontier. 

Mr. Rivers. That is right, Mr. Chairman. 

Mr. Miter. I know it is a problem that future Congresses and 
future administrations will have to give very serious consideration. 

Mr. Rivers. That is right. 

Mr. Mituer. Mr. Pelly. 

Mr. Petty. I would like to say I am very much interested in the 
testimony of our colleague, Mr. Rivers, and share his interest in the 
oceanography of the North Pacific Ocean. 

Does the University of Alaska have a college or department of 
fisheries ? 

Mr. Rivers. No; but plans are on the drawing board, you might say, 
for a fisheries school to be set up in one of the coastal cities under the 
jurisdiction of the university. 

Mr. Petty. The study of oceanography is certainly vital to the 
economy and the future of Alaska, is it not ? 

Mr. Rivers. Yes. I might say that this research in the biological 
resources of the sea is increasing our knowledge of the feeding of the 
Alaska salmon in the North Pacific where the Japanese fish, and the 
Kitoi Bay research station under the Alaska department of fisheries, 
under Clarence Anderson, is playing a part right now in the research 
which the Japanese and the Federal Bureau of Fisheries are pursuing. 

Mr. Petty. Is it not true that actually science has no boundary line 
and that the State of Alaska and Mr. Anderson know they can draw on 
the other great educational institutions, such as the University of 
Washington, where they have the finest college of fisheries in the 
United States, and our oceanography school, that we will work to- 

ther regardless of any confines that might exist as to the State 
oundaries ? 

Mr. Rivers. I subscribe to your statement. 

Mr. Pexiy. I think more and more as the cost of education goes up, 
educators are pointing out that we have to work on a regional basis. 
One educational institution will work in one field and one in another 
because these things are getting so expensive and so highly technical 
and require a great deal of equipment. 

Mr. Rivers. You have pointed out the way to go. 

Mr. Pexiy. In connection with your statement regarding the prob- 
lem with Japan and the Soviet Union, do you not have some feeling 
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that science must work out these peaceful means of achieving con- 
servation as against the previous doctrine of nationalism and force? 

Mr. Rivers. The only way of obtaining the facts for making deter- 
minations in connection with the part e ach nation will play in a 
conservation program is through science. Part of the reason our 
State Dep: irtment cannot agree w ith the Japs inese Government is that 
there has not been enough. tagging of salmon, there is not enough 
exact knowledge as to how many salmon that spawn in Alaskan 
streams are feeding in the grounds of the North Pacific. We are 
learning more every day about that. The more clearly the facts are 
established the easier it will be for the respective state departments 
of the nations involved to reach an accord. Certainly, science is 
going to be the basis for all such arrangements. 

Mr. Petty. Yesterday in the hearing we discussed radioactive waste 
and its possible danger to the fishery resources of our oceans. The 
matter of international treaty arrangements was pointed up. I am 
sure you would support my statement. that with the Japanese current 
coming over we have great interest in any waste that the Soviet Union 
or Japan might dispose of in the ocean because it might have effect 
on not only the migrating fish that come our way but also upon other 
eventual situations that are purely local to us on the Pacific coast, 

Mr. Rivers. I am heartily in accord with you, Mr. Pelly. 

Mr. Petry. I do not think any record, Mr. Chairman, of oce anog- 
raphy would be complete unless there was in there the strong emphasis 
that it is the belief of the people who have studied fisheries that 
abstention for conservation is the one principle to which we can look 
to preserve the fishery resources of our Pacific Northwest and the 
Pacific coast. Is that correct? 

Mr. Rivers. That is as I view it. You say abstention. It might bea 
marked restraint, possibly a little fishing in the high seas can be done, 
as it is in the tuna and halibut fisheries and others under treaties. 

Mr. Petxy. In other words, that would protect, abstention would 
protect any nation practicing conservation—I do not mean complete 
abstention, but it would mean not depleting the resource because one 
country who in her inland waters and streams and lakes was prac- 
ticing conservation and disciplining her own fishing interests in pre- 
serving this resource from depletion must be protected by other nations 
on the | high seas. 

Mr. Rivers. Yes, and with that definition of the word “abstention,” 
[am in full accord with you. 

Mr. Petty. We cannot have that doctrine really understood until 
we know more about our oceans, and that is why I think the work of 
this committee is so important. Do you agree / 

Mr. Rivers. Very much. 

Mr. Petty. Thank you. 

Mr. Mutter. Thank you, Mr. Pelly. Mr. Oliver. 

Mr. Oxtver. One question has occurred to me which is far afield 
from what the gentlemen have been discussing here, but as long as we 
have such a distinguished colleague from the great State of ‘Alaska 
here, I would like to get his reaction to this thought that I think many 
of us have. 

You were speaking a moment ago about the Soviet fisheries’ re- 
search activity as you know it to be in your particular area 
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Mr. Rivers. I called it exploration. It is research, too. 

Mr. Ottver. Do you have the feeling that I have that perhaps their 
activity goes beyond actual fisheries research? Do you have the 
feeling it is a matter of oceanographic research probably dedicated 
to other purposes ? 

Mr. Rivers. I feel they are probably on a multipurpose expedi- 
tion. I can easily see they would be making all possible explorations 
while exploring for the quantity of fish in the bottom of the ocean. 

Mr. Oxiver. Generally speaking, is there a ee Alaskans 
that this poses a challenge to us in that we should be expanding our 
own research programs? 

Mr. Rivers. I might say the intensification by the Soviet of its 
activity in the North Pacific is so recent that I have not actually 

icked up any material reaction. I can easily see that the United 

tates should proceed on a larger scale than it is at the present time. 

Mr. Otiver. But there is no question that there is a rather large 
intensification of their effort in this field ? 

Mr. Rivers. Yes; they are multplying their efforts manyfold just 
within the last year during which it has come markedly to our atten- 
tion. 

Mr. Ottver. Thank you. 

Mr. Mitter. Mr. Curtin? 

Mr. Curtin. No questions. 

Mr. Mitier. Mr. Lennon? 

Mr. Lennon. No questions. 

Mr. Miutrr. I am very happy to note the presence of the chairman 
of the full committee here. Do you have anything, Mr. Bonner? 

Mr. Bonner. I am greatly interested in the proposed program for 
disposal of waste material. You will recall yesterday I asked you to 
insert in the record here a copy of a telegram received from the Depart- 
ment of Conservation and Development of North Carolina expressing 
their interest in this matter and the concern of the State as a whole 
inthe Atlantic seaboard as to safety and security that might be affected 
were this material disposed of in close proximity to the shore and just 
what would be the result and whether or not your committee might 
want to call in State officials on the Atlantic seaboard with respect 
to this matter. 

Mr. Mitter. Mr. Chairman, I may say I have a note here to insert 
your telegram in the record, which I will do at this time. 

(The telegram referred to follows :) 

MorEHEAD Ciry, N.C., January 13, 1959. 


Congressman HERBERT BONNER, 
Washington, D.C.: 


North Carolina Department of Conservation and Development voted unani- 
mously this morning to oppose dumping of radioactive materials in any form 
or manner or in any area that would adversely affect either commercial and sport 
fishing on any part of the North Carolina coast. Formal resolution follows. 
Your assistance in this matter will be most appreciated. 


WILLIAM P. SAUNDERS, 
Director, Department of Conservation and Development. 
Mr. Mitier. We appreciate your being here and may I say the wel- 
fare of North Carolina in this respect was well taken care of yesterday 
by our colleague, Mr. Lennon. 
38170—69——24 
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Mr. Bonner. Iam sure it was. 

Mr. Miter. We are happy to have you here, and may I say for 
members of the committee that I have asked counsel to get out a letter 
to all of the Governors of the Coastal States pointing out that par- 
ticular problem and asking their cooperation, asking them if they 
care to cooperate through their departments of natural resources and 
fisheries. A few States have had cognizance of this and have been 
quick to tell us. 

Mr. Bonner. When I first noticed this, I wrote a letter to Mr. 
Leffler, Under Secretary of the Interior for Fish and Wildlife, ex- 
pressing my concern about it. I have a reply from him and sometime 
I would like to put my letter and his reply into your record. 

Mr. Miter. We will put that in the record at this point. 

(The two letters referred to follow :) 

JUNE 23, 1959. 
Hon. Ross L. LEFFLER, 
Assistant Secretary of the Interior, 
Department of the Interior, 
Washington, D.C. 


DeAR Mr. Lerrier: It has come to my attention that the National Academy of 
Sciences and the National Research Council have suggested the use of ocean 
areas near Morehead City, N.C., for the disposal of low level radioactive waste. 
In view of the present state of knowledge concerning the effectiveness of the 
means of preventing contamination, I am greatly concerned about the possible 
danger to the fisheries and, indirectly, to the people of my State. 

I would appreciate your furnishing me with information concerning the possi- 
bility of any adverse effect upon either the fishery or the population by reason 
either of improper containment of the wastes prior to their disposition or pre- 
mature destruction of the containers after disposition. In addition, please 
inform me what, if any, steps your Service plans to take to make periodic in- 
spections of the disposal areas after they are placed in use. 

Sincerely, 
Hersert C. BONNER, Chairman. 


DEPARTMENT OF THE INTERIOR, 
OFFICE OF THE SECRETARY, 
Washington, D.C., July 2, 1959. 
Hon. Hersert C. BONNER, 
House of Representatives, 
Washington, D.C. 

DEAR Mr. BONNER: The Bureau of Commercial Fisheries has prepared a gen- 
eral statement on disposal of low level atomic waste materials in the sea. We 
hope the enclosed copy of this statement will in part answer the questions in 
your letter of June 23, 1959. 

The program of waste disposal should not be harmful to fishermen or the gen- 
eral public if it is properly carried out. Tests show that the wastes packaged in 
steel drums filled with concrete are safe for handling. Rupture of the drums 
is not likely, so the wastes will be contained for long periods before being released 
to the sea environment. If, however, some of the drums should release their 
contents prematurely, no harm would result. The radioactive materials under 
consideration are low level in activity and the quantities to be placed in each 
area are to be limited. We believe the safety factors allowed in the study by 
the National Academy of Sciences preclude return of the waste materials to 
man either through seafood or by being washed in on beaches near the disposal 
areas. 

The Atomic Energy Commission is arranging for site surveys and monitoring 
of disposal areas. The Coast and Geodetic Survey is to provide ship time for 
the surveys and will collect samples of the bottom and of bottom organisms for 
study. The Public Health Service will analyze the samples for radioactivity. 
The Woods Hole Oceanographic Institution will study circulation in relation to 
predisposal and postdisposal monitoring. 
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While the results of this work will be available to the Bureau of Commercial 
Fisheries, the Bureau will not participate directly in the surveys and inspections 
required. 

The Bureau of Commercial Fisheries plan to follow the disposal operations 
very carefully, with the aim of protecting fishing interests should this become 
necessary. At present we believe there is no cause for concern if disposal is 
carried out in accordance with the recommendations of the National Academy of 
Sciences. 

Sincerely yours, 
Ross LErrter, Assistant Secretary. 


BUREAU OF COMMERCIAL FISHERIES STATEMENT ON DISPOSAL OF LOW LEVEL RADIO- 
ACTIVE WASTES IN THE SEA 


It is the opinion of the Bureau that the ocean should be used as little as possible 
for disposal of atomic wastes or other unwanted materials. If the ocean is to 
be used for disposal, however, it should be done according to a well-designed plan. 
Areas should be selected for disposal which will not harm other interests. Their 
numbers should be kept to a minimum, they should be well marked, and their 
existence should be publicized. Furthermore, all disposal operations should be 
policed closely. Unless these conditions are met, this Bureau would be opposed 
to waste disposal at sea. 

The question central to our consideration is whether or not introduction of low 
level radioactive substances into the marine environment will be harmful to 
marine resources. Considering several factors involved, particularly that the 
materials to be disposed of are of a very low level of activity and that the amount 
is to be limited annually, the Bureau would not object to sea disposal on the basis 
of harm to fishery resources as a result of radioactivity. We would insist, how- 
ever, that the operation be carefully monitored so as to insure that disposal is 
earried out according to regulation. 

From time to time fishermen working in the gulf have hauled up drums of non- 
radioactive substances in their nets. This has caused damage to gear, loss of 
fishing time, and alarm on the part of fishermen. Entrance of the drums into 
fishing nets results because they were not placed in proper disposal areas by com- 
mercial disposal contractors. Thus similar difficulties could arise from improper 
disposal of drums containing radioactive wastes. 

Care must also be taken to insure that public misconceptions of the effect of 
this activity will not result in consumers shying away from fishery products har- 
vested from this area. Important segments of our gulf fishing industry are 
already confronted with difficult marketing problems. Any act that will create 
public fear of radioactivity in fishery commodities will tend toward additional 
consumer resistance, which should be avoided. 

Persons interested in studying the matter of sea disposal of unwanted materials 
might wish to read Publication 655 of the National Academy of Sciences—National 
Research Council entitled “Radioactive Waste Disposal Into Atlantie and Gulf 
Coastal Waters.” We regard this study as an objective effort on the part of the 
Atomic Energy Commission and the National Academy of Sciences to handle dis- 
posal of low level wastes ina logical way. We will insist, though, that the require- 
ments for pre- and post-disposal monitoring, maximum rate of disposal and 
policing of operations be rigidly followed in any future operations. It is im- 
portant to note, that the areas proposed to receive low level. wastes are 
suggested as tentative. Before activation of any disposal area, detailed studies 
are to be made of all environmental and use conditions, to insure that the opera- 
tion will be safe and will not cause conflict with fishing or other interests. 

In summary, the Bureau would support the recommendations contained in this 
report, with the reservation that the rigid requirements for study and policing 
be carefully followed. 


Mr. Rivers. Before departing, I would like to say I appreciate the 
penetrating interrogation of our ‘colleague, Mr. Pelly, from Washing- 
ton and I want to say I have a vast respect for his special knowledge 
and grasp of this problem. I know he will be a great help to the com- 

mittee. 

Mr. Mitier. We are happy to have Mr. McKernan and Mr. McHugh 
here. I believe you have a prepared statement and that you are going 
to show us some pictures. 
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Mr. McKernan. Thank you, Mr. Chairman. It is a special priy- 
ilege to appear before you this morning and talk to you about my own 
specialty, biological oceanography. 

Gentlemen, I wish to share my pleasant experience today with my 
colleague, Dr. J. Laurence McHugh, who only recently became the 
Chief of our Division of Biological Research. Dr. McHugh has had 
broad experience in marine research on both coastlines of our country, 
studying and obtaining his doctor’s degree under a very famous 
oceanographer, Dr. Sverdrup, at one of the country’s outstanding 
oceanographic institutions, the Scripps Institute of Oceanography in 
southern California. 

Mr. Mitier. Without taking away anything from Mr. Pelly, I am 
very happy, being from California, to welcome him. 

Mr. McKernan. Dr. McHugh for the past 8 years has been in 
charge of marine fisheries research in Virginia and has contributed 
greatly to our knowledge of oceanography and fisheries on the Atlantic 
coast. 

This morning we wish to talk to you about the ocean as a source 
of food. We think the best way to do this is to show you some of 
the things we are learning at the present time through our current 
research programs. As you will see, we are hardly splashing the sur- 
face of the ocean. We need much more knowledge before we can 
apply it to harvesting fully the rich food resources of the sea. 

The sea is in some respects similar to the atmosphere surrounding 
the earth in that it has both length and width and depth. Plants 
and animals grow within these three dimensions most abundantly to 
a depth where light freely penetrates, or to about 300 feet. Unlike our 
land masses, the sea is not a solid; and unlike air, it is not a gas. It 
is a liquid, and oceanographers have found that the movements of 
these vast bodies of liquid, the oceans, more closely correspond to the 
movements of the air above than with the time lag in the movements 
of the waters. 

I hope other oceanographers have told you of the effect of the 
ocean currents on the temperatures of the coastal regions of the world. 
In addition to the effect of ocean currents on our coastal weather, 
there is, in fact, weather within the oceans themselves. And just as 
our climatic conditions determine the plants and animals which in- 
habit and prosper in any of the climatic zones from the tropics to the 
Arctic, so there are various ocean weather zones. Different plants and 
animals are found in these zones, and many migrate hundreds of miles 
through the eight ocean weather zones during a seasonal cyclic migra- 
tion, just as birds and some animals move from one locality to another 
with the seasons. 

The sea has its rich pasturages, just as has our fertile valleys on 
theland. In some instances these fertile pastures in the sea are caused 
by the wind blowing offsore from the land, bringing enriched water 
from the ocean bottom to the surface sunlit layers. This enriched 
water in the presence of sunlight forms the basis for the chain of life 
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starting with the simplest plants and extending up through the fishes 
which are harvested by man. 

Sometimes ocean currents are interrupted by islands, and the re- 
sulting turbulence again enriches the surface layers with deep, en- 
riched water. In such circumstances, a rich ocean pasture produces 
an abundance of fish and various forms of plant and animal life. 

The Hawaiian Islands are a good example of that. There are a 
number of other examples in other parts of the world. 

Oceanography in the broad sense is the study of all natural phe- 
nomena that take place beneath the surface of the sea, whether they 
relate to the circulation of the waters, their chemical composition, the 
contours and structure of the bottom, or the habits and interrelation- 
ships of the plants and animals that inhabit all levels of this vast do- 
main. <A principal objective of the work of the Bureau of Commercial 
Fisheries is the maximum utilization of the living resources of the 
sea, and the Bureau’s research program is essentially a program of 
oceanographic research. 

The marine resources exploited by U.S. fishermen range over vast 
expanses of ocean, far broader than the narrow band that constitutes 
the territorial waters of our country. Our salmon resources migrate 
across the North Pacific and Bering Sea almost to the shores of Asia; 
the cod, haddock, and other species that support our great Atlantic 
trawl fishery are found across the North Atlantic near European 
shores; the great tuna stocks that are so important to our fishermen 
range over all the temperate and tropical waters of the world. These 
fisheries are subject to great fluctuations in abundance from time to 
time, and these fluctuations are of great concern to our fishing industry. 
Fishing operations and other human activities, such as dams, pollu- 
tion, and the like, are responsible for some of these fluctuations, and 
an important part of our responsibility is to understand these man- 
made effects, so that their influence upon our economy and upon the 
welfare of our fishing industry can be minimized or eliminated. But 
the success of fishing is also affected substantially by natural forces, 
which may alter the habits of marine animals so that they fail to ap- 
pear in their usual haunts at expected times, or may influence the suc- 
cess of spawning to the extent that a year’s brood may be many times 
more, or less, abundant than normal. An understanding of these phe- 
nomena is essential if our ocean resources are to be exploited efficiently, 
and for this reason the Bureau is vitally interested in oceanographic 
research. 

In the brief time available here, it would be impossible to describe 
all the oceanographic investigations of our Bureau, and I, therefore, 
propose to confine my remarks to a few of our major investigations. 

The total landed value of U.S. fisheries is more than $350 million. 
Many different kinds of fishes make up this catch, but shrimp, salmon, 
tuna, oysters, and menhaden make up almost 60 percent of the total 
value. Individually, the various species that support the North At- 
lantic trawl fisheries are not of primary importance, but collectively 
they also represent one of our major marine resources. When these 
are added to the five species groups named above, almost 70 percent 
by value of American fishery landings are included. 
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WHAT DO WE KNOW ABOUT FISHERY OCEANOGRAPHY? 


Our knowledge of oceanography as it affects the distribution and 
survival of marine resources and the availability of these resources 
to fishermen is fragmentary and imperfect. The present state of this 
knowledge might be compared with our knowledge of the geography 
of the North American Continent in the 16th century shortly after 
the voyages of Columbus—a few fairly well established facts pieced 
together with speculation and considerable myth. We know in gen- 
eral that temperature is important to marine life; that each species 
has its own optimum temperature limits which limit its geographic 
distribution and its distribution with depth in the sea; that seasonal 
changes in temperature, and deviations from the normal temperature 
pattern, affect the migrations of fishes; and that sudden changes in 
temperature may be lethal to marine life. We know that salinity 
influences the movement of marine animals and that unusual changes 
in salinity may cause death. We know that winds and currents have 
profound effects upon the marine environment, and influence the 
fisherman’s catch in many ways. But these are only the most obvious 
of a myriad of factors in the ocean that exert an influence upon our 
marine resources and upon the welfare of those who depend on these 
resources for their livelihood. 

In order to examine some of these particular features, Mr. Chair- 
man, with your permisison I would appreciate having Dr. McHugh 
tell you about some of our research and some of the facts of oceanog- 
raphy which do influence the fisheries resources and our fishing in- 
dustry. 

Mr. Mitter. Very well, Dr. McHugh. 

Mr. McHven. This is a simplified diagram of the major ocean 
currents of the world. We are concerned primarily with the systems 
in the North Atlantic and North Pacific Oceans, for these are the areas 
from which most of our fishery harvest comes. In a general way, 
these two great ocean systems are remarkably similar. The warm 
Gulf Stream flows north along our Atlantic coast, then veers diago- 
nally across the Atlantic to divide into two main drifts, one of which 
modifies the climate of the United Kingdom and the Scandinavian 
countries, the other swings southward along the coasts of Portugal and 
North Africa, returning toward America as the North Equatorial 
Current. Meeting the Gulf Stream off our New England coast is 
the cold Laborador Current, and the boundary between cold and 
warm currents in this region separates our fishery resources into two 
main groups, characterized by such species as haddock, cod, and redfish 
north of the Gulf Stream system, and bluefish, tuna, oysters, shrimp, 
menhaden, and other warm-water species to the south. 

Similarly, in the Pacific the warm Kuroshio flows northward off 
the Asian coast, then swings diagonally across the ocean as the North 
Pacific drift. It also divides as it approaches North America, part 
flowing northward as the Alaska Current, part swinging south as 
the California Current. The water returns to the westward as the 
North Equatorial Current. The Laborador Current also has its 
counterpart in the Pacific, the Oyashio, a cold current that flows south- 
ward off Kamchatka and meets the Kuroshio off Japan. The boundary 
between the Aleutian and North Pacific drifts separates rather sharply 
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the marine resources of the North Pacific, characterized by the im- 
portant salmon stocks of northern waters and the tuna resources of 
the tropical Pacific. 

The Bureau’s tuna investigations based in the Hawaiian Islands 
have made some significant contributions to fishery oceanography, 
For example, early cruises discovered a region of divergence near the 
equator in midocean along which an upwelling of nutrient-rich water 
from mid-depths occurred. Biological investigations showed that this 
water was rich in plankton, and it was concluded that exploratory 
longline fishing for tuna might be profitable here. Exploratory cruises 
located deep-swimming yellowfin tuna in commercial quantities in the 
region between the equator and the equatorial countercurrent. 

Of even more far-reaching importance was the recent discovery of 
a major ocean current in the Pacific equatorial region. The existence 
of this current was first realized by a Bureau scientist in attempting to 
explain the contrary drift of a ship and its experimental fishing gear. 
Subsequent surveys revealed that this hitherto unsuspected current 
is one of the major oceanic currents, ranking with the Kuroshio and the 
Gulf Stream in magnitude. More than 3,000 miles long, flowing at 
more than 3 knots in its center, at a depth of 300 feet, and carrying 
more than a thousand times the volume of water discharged by the 
Mississippi River, this deep ocean river is not evident at the surface. 
Its discovery will lead to a vast improvement in our understanding 
of the circulation of the North Pacific Ocean, and so to a better knowl- 
edge of the movements and distribution of the major fishery resources. 
In honor of its discoverer, this has been named the Cromwell Current. 

But there is much that we do not know about the effect of currents 
on marine life. Our work has shown, for example, that salmon from 
Alaska spread throughout almost this whole region north of the 
Aleutian drift, intermingling with salmon from Asian streams. Yet 
by some unknown sense, when spawning time approaches, they un- 
erringly find their way back in opposite directions, over thousands of 
miles of ocean, to streams on opposite sides of the Pacific. We are 
entirely ignorant of the part currents play in this almost incredible 
countermigration. 

In the Atlantic and Gulf of Mexico, we have some equally fascinat- 
ing problems. Perhaps the most famous is the story of the American 
and European eels, which undergo migrations even more striking than 
Pacific salmon. Both eels spawn in the open Atlantic in the region 
of the Sargasso Sea. Then, as delicate, transparent larvae, their 
progeny find their way back to coastal rivers and streams, one species 
to American shores, one to Europe—presumably carried by the clock- 
wise current system. Their rates of development are so adjusted to 
the timing of the current drift that the American species transforms 
to the elver stage just as it reaches American streams. The European 
species, on the other hand, takes much longer to reach its native 
streams, and its larval development is extended accordingly. From 
beginning to end of this journey, the larval eels drift with the major 
ocean currents. 

Equally interesting are the migrations of shrimp, menhaden, and 
many other coastal fishery resources of the South Atlantic and gulf 
coasts. These species are similar in that they spawn in the ocean, 
usually not far offshore, and the delicate transparent young somehow 
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find their way very quickly into the bays and estuaries where they 
enetrate well into the marshes, or up the rivers often into fresh water. 
ow these delicate organisms perform such formidable migrations, 
unless they are carried by currents, is difficult to understand. Yet if 
they are at the mercy of ocean currents, which are known to vary in 
strength and direction, they may at times be carried to unfavorable 
areas and perish. The effect of currents on survival of shrimp, 
menhaden, and other important resources has an important bearing 
on the success of fishing at some later date. 


TEMPERATURE 


Our knowledge of the general distribution of surface water tem- 
peratures in the oceans is reasonably good. The boundary between 
what we call warm and cold waters falls somewhere near 55° F. In 
the northern hemisphere in winter, this line runs from the South China 
Sea through Japan to the northern California coast, and from Cape 
Hatteras to Cape Finisterre in northern Spain. 

In summer this boundary shifts to a line from the southern islands 
of the Kurile chain to southeastern Alaska, and from Newfoundland 
to the northern coast of Norway. It is interesting to see how the line 
falls much further north on the eastern sides of both oceans, especially 
in summer, and how it corresponds in general with the paths of 
Kuroshio and Gulf Stream. 

If we now look at the worldwide distribution of one of our most 
important tunas, the albacore, we see how closely it matches the tem- 
perature pattern. The northern and southern limits correspond very 
closely to the positions of the 55° isotherm, and the blank space in 
the tropical Pacific probably means that temperatures here are too 
high for this species. Note how the northern limit in the Pacific 
runs diagonally across the ocean, conforming very closely to the posi- 
tions of Kuroshio, North Pacific drift, and “Alaska current, and also 
to the temperature distribution. The information on which this chart 
was based comes mostly from records of the fishery, hence the irregu- 
larities are not too significant. We know less about tunas in the 
Atlantic, and this is why the pattern is less complete. 

Look now at the distribution of another important tuna, the yellow- 
fin. This species is more tropical than albacore, and its northern and 
southern limits are bounded by 70° or 75° F. temperatures. You will 
remember that the current system takes warm water north on the 
western sides of the oceans, and cold water south on the eastern sides. 
This corresponds with the broad distribution of yellowfind tuna in 
the western Pacific, and its absence in the eastern part, except for a 
narrow coastal band. 

Look also at the known distribution of yellowfin tuna larvae based 
on the records of oceanographic cruises. This tells us things about 
this tuna that the commercial fisheries do not. Note particularly how 
it adds to our knowledge in the Atlantic Ocean. Clues to the effect 
of oceanographic factors upon tuna abundance must be sought by 
surveying these vast ocean waters. 

We have a few other clues to the importance of temperature to com- 
mercial fisheries. The movements of migratory marine animals 
in and out of our coastal bays and estuaries, and their behavior and 








372 


OCEANOGRAPHY IN THE UNITED STATES 


survival while there, are controlled at least partly by temperature, 
In Chesapeake Bay, for example, striped bass sometimes are numbed 
by sudden temperature drops in winter, or congregate in deep holes 
to escape sudden temperature changes in shallower water. In ]a- 
goons bordering the Gulf of Mexico, mass mortalities of fishes and 
shrimp sometimes are caused by cold weather in winter. White 
shrimp stop spawning and growth ceases at 68° F. or lower. 

The most striking of all known temperature effects occurred during 
the warm year 1957 in the Pacific. The underlying cause of these 
unusual phenomena was a major change in atmospheric circulation 
over the North Pacific. This caused ice to go out 6 weeks early at 
Point Barrow, prolonged the rainy seasons along the southern Asian 
coast and in southern California, brought the first recorded hurricane 
to Hawaii, caused a disastrous fish-killing El] Nino off the coast of 
Peru, brought many southern fishes to northern waters where they 
had seldom, if ever, been seen before, and caused the highest water tem- 
peratures in 26 years off the California coast. The effects upon ocean 
temperatures were most striking. Along the west coast of North 
America and in the Gulf of Alaska, temperatures increased by more 
than 2° F. and some regions as much as 8° F. In the western 
Pacific, on the other hand, there were equally large temperature de- 
creases, associated with a weakening of the current systems. Phe- 
nomenal increases occurred in sportfish catches along the California 
coast, especially barracuda and yellowtail; the set of Pismo clams 
was the best in 10 years; the location of major sardine spawning 
shifted from lower California to southern California for the first 
time in a decade; and the valuable salmon runs to the Fraser River 
changed the route of their migrations, coming round the north end 
of Vancouver Island, instead of through the Straits of Juan de Fuca, 
as they normally do. In 1958 the unusually warm conditions per- 
sisted and the sardine fishery recovered to a remarkable degree. Re- 
cent increases in the frequency of shark attacks upon swimmers in 
California waters may well have been caused by these oceanographic 
changes. 

Another important feature of the distribution of ocean tempera- 
tures is the decline in temperature with depth. Usually there is a 
layer of more or less uniform temperature at the surface, overlying 
a body of colder water below. Between the two is a layer in which 
the temperature drops rapidly with increasing depth, and this region 
is called the thermocline. The average depth of the thermocline is 
about 200 feet, but it varies considerably from season to season, being 
shallow in summer, deeper in winter. Because the seasonal tempera- 
ture change at the surface is greatest at high latitudes, the depth of 
the thermocline varies much more than it does in the tropics. 

Many of our important commercial fishes, like salmon and tuna, 
remain in the layer above the thermocline, and the depth of the 
thermocline has important effects upon the fishery. This would ex- 
plain, for example, why the high-seas gill-net fishery for salmon 
would be more successful in summer. Along the equator in the Pacific, 
the thermocline is much deeper on the western side. This is probably 
why purse seines and live-bait fishing are effective near our coast, but 
long lines are necessary on the Asian side. 
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Some fishes, like cod, usually stay below the thermocline, and their 
location on the fishing grounds may be determined by the depth of 
this layer. All fishes have their preferred temperature limits, and 
this may cause them to become trapped at certain times, as for 
example, when winter cooling of surface water sandwiches a layer 
of relatively warm water betw een cooler layers above and below. 


SALINITY 


We know also in a general way that the amount of salt in the water 
has profound influences on marine animals. Some, like salmon, 
striped bass, shad, and others that spawn in fresh water have a re- 
markable capacity to adjust to the change from salt to fresh and back 
to salt water again. This capacity is even more remarkable in men- 
haden, shrimp, and other species that spawn in the ocean, but move into 
brackish or even fresh water while they are still very small and 
delicate. Brackish water affords protection to animals such as oysters, 
since certain of their enemies, like oyster drills and certain oyster 
diseases, cannot tolerate salinities quite as low. Heavy rains in early 
summer favor survival of shrimp in the estuaries. 

In the area of the Hawaiian Islands salinity as well as temperature 

can be used to predict spring and summer skipjack catches. The 
islands come within the influence of two major currents, the relatively 
warm, high salinity extension of the Kuroshio in summer, and the 
cooler, less saline extension of the California current in winter. The 
time at which the Kuroshio will shift to the northward can be forecast 
from water salinity and temperature conditions in February and early 
March. On this basis the poor skipjack season of 1958 was predicted, 
but the forecast for 1959 was good. This has been borne out already 
by catch statistics for May 1959, when almost two million pounds of 
skipjack were caught—10 times the catch in May 1958. 


OCEANOGRAPHY AND FISHERIES 


Among the most universal characteristics of marine animals are 
the great fluctuations in abundance that occur from time to time. 
These fluctuations are not confined to those commercial or recrational 
resources exploited by man, although popular opinion often seems to 
favor this view. We have found in the Pacific, for example, that the 
abundance of plankton (organisms of microscopic size that drift with 
the currents) decreased considerably in 1957 and 1958, and that in 
general the amount of plankton is correlated inversely with water 
temperature. 

Fluctuations in commercial fishery resources, however, are more 
obvious to man because they affect him economically. One of the 
most disastrous was the recent collapse of the Pacific sardine fishery, 
once the greatest fishery in the world in terms of annual landings, from 
a peak catch of near ly 800,000 tons in 1936, to less than 5,000 tons in 
1953. This completely wiped out the fisheries in the Pacific Northwest 
and the San Francisco region, leaving a relatively minor and irregu- 
lar fishery off southern California and in Mexican waters. 

Since 1949 we have been conducting an intensive fishery oceano- 
graphic survey of the waters occupied by the sardine, from which we 
have learned a great deal about the sardine and about many other 
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fishes that inhabit the same waters. Major sardine spawning areas 
are in the Gulf of California, off the lower California coast, and 
off southern California. We have not studied the Gulf of California 
intensively because the sardines there belong to a distinct subpopu- 
lation that does not intermingle with the subpopulations on the ocean 
coast. In the first 10 years of the surveys most spawning took place 
in the southern area, but in 1957 and 1958, as we have already said, 
the pattern changed, and about 80 percent of the spawning has been 
in the northern area. At the same time, the abundance af sardines 
off California has increased, so that the 1958 catch was the greatest 
since 1951, and could have been greater if the fishery had not been 
restricted. 

Spawning areas and nursery grounds of other important species 
have been discovered by these surveys. Hake, anchovy, and jack 
mackerel inhabit the same waters as the sardine, and compete with 
each other for food. The eggs and larvae are small and delicate; for 
example, the newly hatched sardine or anchovy is only about one-tenth 
inch long. It must be very sensitive to changes in oceanographic 
conditions, and, of course, is prey to a host of diseases and predators, 
and subject to changes in abundance of its own food, too. 


SUMMARY 


_ These shreds of knowledge emphasize the fact that oceanography 
is important in fishery investigations, How large are the tuna re- 
sources of the world, and where and how can they be fished most 
profitably? What governs the movements of North American and 
Asian salmon across the Pacific, and how can we prevent overfishing? 
What causes the great variations in success of Pacific sardine spawn- 
ing, so that some spawnings produce as much as 100 times as many fish 
as others? How do menhaden and shrimp find their way inshore so 
soon after hatching, and what oceanographic conditions affect their 
survival? Why are some ocean regions rich in marine life, others 
poor? These are only a few of the questions that oceanographic re- 
search can answer. 

The wind pattern over the North Pacific has changed in the past 
decade with stronger winds off the California coast and weaker winds 
over the Bering Sea. What relation does this bear to the decline of 
the sardine fishery, and changes in other Pacific fisheries? 

The temperature of the North Atlantic has increased substantially 
in the past 100 years. Early records showed that mackerel landings 
increased in warm periods, but catches dropped abruptly about 1890 
and the fishery has failed to recover. Is the water now too warm 
for mackerel ? 

On a recent cruise off Georges Bank, our biologists found large 
numbers of dead fish larvae in plankton samples. These dead were 
all cold-water forms, and they were taken in an area where warm 
and cold water met, with a 20° change in water temperature in 10 
miles. 'Warm-water species in this same area were not affected. 
These kills, if they occur at certain times, can affect fishing at some 
later date. 

Studies of shrimp migrations in the Tortugas area, using a newly 
developed method of marking with dyes, have shown that these ani- 
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mals make remarkable migrations out to sea and back again. Ocean- 
ographic factors that influence these movements are not known, but 
their discovery would help to explain the reasons for variations in 
shrimp abundance. 

Albacore are probably the most highly migratory of all the tunas, 
ranging from one side of the Pacific to the other. For a period of 
about 10 years in the late 1920's, they failed to appear in any num- 
bers off the North American coast. Some change in oceanographic 
conditions may have caused this temporary change in habits, but we 
do not know the cause, although some success has been achieved in 
forecasting albacore runs on the basis of spring temperatures and 
currents. 

To obtain continuous oceanographic observations to fill in the gaps 
between cruises, some method of automatic observation is needed. 
Our scientists have pioneered in the development and testing of such 
methods in the Pacific and the Gulf of Mexico. We are taking ad- 
vantage of every opportunity to improve the methods and techniques 
of oceanography as applied to the fisheries and hope to place even 
greater emphasis on oceanography as time goes on. 

The full significance of oceanography in fishery investigations has 
never been adequately explored. Until recently, fishery biologists and 
oceanographers have tended to work separately, never really planning 
their investigations in such a way that one would complement the 
other. To remedy this situation we have established two centers of 
ocean research within our Bureau, one at Palo Alto, Calif., and one in 
Washington, D.C. The California laboratory already has made some 
significant achievements, one of which was the chart of surface tem- 
perature anomalies that we showed you earlier. 

Another was the publication of a wind atlas, to show fishermen 
where they could find fishing areas relatively free of stormy weather. 
Our Washington laboratory was established more recently, and its 
work is just beginning. We anticipate that these laboratories will be 
extremely valuable in analyzing our present knowledge of fishery 
oceanography and in pointing out gaps in knowledge that should be 
filled. 

Mr. Miuuier. Mr. McKernan, have you a further presentation ? 

Mr. McKernan. We have completed our presentation, Mr. Chair- 
man, 

Mr. Mitier. We were interested yesterday and are very much con- 
cerned about the recent report gotten out by the Committee on Ocean- 
ography in Bulletin 655 on the disposal of atomic wastes. Have you 
made any investigation into what effect this practice may have on 
the fisheries offshore ? 

Mr. McKernan. Mr. Chairman, one of our staff was a member of 
the committee which made this particular study, Dr. Walter Chip- 
man, one of our staff members. We had another consultant, one of 
my staff members in the Washington office, one of Mr. McHugh’s as- 
sistants. We have examined this particular situation as thoroughly 
as possible. 

Mr. Mutter. Of course, laymen who read this report become quite 
confused, because at best it reaches a number of conclusions which are 
dicta. We continuously find very positive information. 

Is it correct that this is a sort of interim thing, or is it final ? 
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Mr. McKernan. No, it is not. If my information is correct, I be- 
lieve the areas which have been discussed in this particular report 
were possible areas of disposal. In so far as we are concerned, they 
are not final at all. In fact, it is our opinion that the oceans should 
be used just as little as possible for the disposal of atomic wastes or 
other unwanted materials. If they are to be used for disposal, it 
should be as the result of a well-developed plan. 

With your permission, I would like to ask Dr. McHugh, who has 
been closely associated with this particular study, perhi ips to com- 
ment further on this subject. 

Mr. Miuurer. We should like to have Dr. McHugh’s comment on 
it. 

Doctor, I do not think we are too concerned about high level wastes, 
but with what may be low level wastes. I am somewhat worried 
about that. 

Mr. McHven. Dr. Chipman’s laboratory, which Mr. McKernan 
has already mentioned, is doing work on various aspects of the effects 
of atomic radiation on marine life, studying fishes, shellfish like 
oysters and clams, and also bottom organisms. This work has been 
going on for several years now. 

While we do not believe by any means that we have all the answers, 
we are very much encour aged by the work which this laboratory is 
doing. Dr. Chipman has an international reputation in this field and 
is well respected by people not only in Canada but also in Europe and 
across on the other side of the Pacific. 

There is a great deal to be learned, of course, about the effects of 
‘adiation on marine life. Several aspects of his wor k, which he is 
doing under contract with the AEC, have been directly on this ques- 
tion of waste dumping. We aay been concerned mostly with low 
level wastes, of course, because, as I understand it, the plan is not to 
dispose of high level wastes in the oceans. 

Mr. Mier. That I understand to be the present procedure, I 
just wonder as we go on developing more atomic installations in the 
country, bringing atomic powerplants into commercial production, 
as the matter of disposal will become more onerous as time goes on, 
if the tendency will be to try to sell the people on the fact that here 
is the great area of the ocean, and all you have to do is take it out 
and dump it in the ocean and it is gone. They are disposing of high 
level wastes in England, are they not, in the manner of pipelines 
going down? 

Mr. McHvuen. I am not sure about this, Mr. Miller. I believe those 
are low level wastes, too, but I would not be positive about it. 

Mr. Mitier. I am not too sure, either, but I thought being liquid 
they were most likely high level wastes. Have we any cooperative 
agreement to get any of that information, or is that all handled 
through AEC contractors ? 

Mr. McHvueu. A good deal of that is handled through AEC, but 
of course we do have contact with our colleagues over there in fish- 
eries work, partly through the North Atlantic organization, as we 
call it, ICNAF, the International Commission for the North Atlantic 
Fisheries. So any dangers of that sort could be quick ly understood 
by both parties, and we would have an opportunity to complain if 
we felt they were threatening the fisheries in any way or dumping in 
the ocean wastes which we felt were harmful. 
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Mr. Mitier. Of course, if these wastes are dumped in the ocean 
in any great amounts or if high level wastes are dumped in the ocean 
by any one country, the effect would be universal, would it not, car- 
ried by the currents and dispersed throughout the ocean ? 

Mr. McHveu. Even more so, they probably are carried more rap- 
idly by animals than by currents, because the animals can move across 
current patterns and go up and down in the ocean, too, you see. 

Mr. McKernan. We know, Mr. Chairman, that there is an accu- 
mulation of some of these 1 ‘adioactive mater ‘als, radioactive metals, in 
animals. ‘They are carried some distances from the sites by animals. 
So our Bureau at the present time takes the view that only low-level 

wastes should be put into the ocean, and then only under very care- 
fully controlled conditions and after a thorough study has been made. 

Mr. Mitrer. Is the Fish and Wildlife Service on its own initiative 
doing any work in this field, or is it only the work which is contracted 
to you by AEC? 

Mr. McKernan. We are doing cooperative work with AEC, a good 
share of it now with our own resources. This is especially true of Dr. 
Chipman’s laboratory. So the answer is yes, we are doing work on 
our own Initiative. 

Mr. Mitter. I would like to know if you are doing work and, if you 
are not doing work, what we can do to have you do this independently. 
I realize there must. be cooperative effort, but the old saying is that 
the man who pays the piper calls the tune. I am not interested in 
having a thing quite so important as this filter through one agency. 
Although it may have the best intentions, it at least has some pre- 
conceived thoughts about these things. I think we should have a 
check. 

Do you feel that the work which has been done in this field or 
that the way it is being done is sufficient at this time, or should we 
have it stepped up ? 

Mr. McKernan. I suspect that work at a higher level of effort 
would be very productive, Mr. Chairman, but my relationships dur- 
ing the past some 214 years with AEC have indicated to me that there 
is no intention on their part to withhold or to request us to withhold 
or to cut back on any particular criticisms that we might have of the 
disposition of wastes into marine environment. In fact, we have been 
critical at times of this, and have been so publicly. 

Mr. Miter. They have not tried to influence you? 

Mr. McKernan. They have not. They have been very cooperative. 
I say in all sincerity that our relationships with AEC on this par- 
ticular problem have been excellent, and the cooperative work we have 
carried out has left us perfectly free, with absolutely no connotation 
of their attempting to quiet down any criticism we might have of 
this particular program. 

Of course they do have classified programs, and at times they have 
asked our review and criticisms of these programs, in fact. But with 
respect to this matter there has been no intention, to my knowledge, 
of AEC’s attempting to try to get us to withhold any criticism of any 
procedures in that regard. 

Mr. Miuter. Are any of the States engaged along with you in this 
work, or have you worked with the fish or conservation groups of the 
respective States ? 
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Mr. McKernan. Mr. Chairman, indirectly we have. We are the 
research arm of the Atlantic States Marine Fisheries Commission 
and the Gulf States Marine Fisheries Commission. This matter has 
come up before both of these State commissions, and there has been 

rather thorough airing of this particular problem among the scien- 
tists and administrators at these particular commission hearings. So 
I think you would consider this to be in a sense a cooperative venture, 
at least in an examination of the things that are being done in this 
regard. 
fr. Mituer. I am concerned with two phases : One, this subcom- 
mittee or our parent committee, the Committee on Merchant Marine 
and Fisheries, is charged with the preservation of the fisheries of the 
United States, as you well know. We want to make sure that nothing 
will be done to destroy them. In the past, unfortunately—and I think 
acknowledged in your own statement, as I interpret part of it—we 
have seen what the effect of the pollution of some of our streams 
has been on our fisheries. We are now fighting to force control on 
industry. We know this is a long and very hard fight, but one which 
must be carried on if we are to maintain fish life in our streams, bays 
andestuaries. I think yousubscribe to that statement. 

Mr. McKernan. I certainly do, Mr. Chairman. 

Mr. Mituer. We would not like to see this condition reproduced 
with respect to the atomic wastes, waiting until half the damage is 
done before we begin to correct it, and then be confronted with an- 
other herculean task of rolling back time. That is our interest. 

We realize that our industry, and perhaps our very way of life, 
must depend on atomic energy in the future because other sources of 
heat and power can be dissipated or can give out, but falling water 
to generate electricity and atomic energy will be with us for perhaps 
a long time to come. 

We are not critical, but we do want. to make sure that all of the 
protection necessary is given to us. After all, you are the arm of the 
Government we have to look to for this. 

Mr. McKernan. Mr. Chairman, I could not subscribe more fully 
to your statement in this regard. It is my general feeling, asa matter 
of principle, that right along with the development of various uses 
for nuclear power and atomic power should come studies into matters 
of disposal of these particular wastes, just as there should have been 
studies by our industrial plants to develop methods of disposal of 
their wastes early in the industrial uses of our great water systems. 

We have been through that mistake once, as you aptly mentioned. 
I think those of us in the Bureau believe and, in fact, it is my impres- 
sion that the Atomic Energy Commission believes also th: at we need 
study and development in order to take care of these critical waste 
materials so we do not repeat the destruction of great natural re- 
sources and great natural waterways for all kinds “of purposes, not 
only for fish but for recreation and for other human uses as well. 

We certainly intend to practice diligence in this respect, Mr. Chair- 
man, and we intend to look at this problem with a very fishy eye and 
attempt to protect the present aquatic resources to the very maximum 

extent. 

I do not mean to imply that there are not problems or that the whole 
thing is simple or easy. To my knowledge there is no complete 
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answer at the present time, but I believe there is an interest by all 
agencies concerned to dev elop the very best answer to this problem 
that we can find. 

Mr. Miter. I am glad to hear you say that. Of course, there is 
the other phase, public relations, as you know. In recent months and 
for some continuing time there have been a number of unfortunate 
events in the atomic energy field, not too many but they lend them- 
selves to great publicity. The floating ashore of a barrel or a con- 
tainer marked “Danger, Atomic Wastes” in Mr. Pelly’s area some 
time ago created in the minds of people suspicion which it is very 
hard to overcome. So we have this public relations problem to over- 
come, too. 

I shall stop questioning now so others will have an opportunity, 
but I shall ask you to read the record of yesterday. I am certain 
when Mr. Lennon has an opportunity to question you, which he will 
have in a few minutes, he will make his position clear. Counsel will 

make available to you at the earliest convenience the record of yester- 
day. Read the questioning by both Mr. Lennon and Mr. Casey, in 
whose districts some of these dump areas have been designated, which 

apparently are not too far offshore, at least in the layman’s mind. 

After you have seen that, if you would, I would like to have your 
comments in the form of a memorandum for inclusion in the record. 

Mr. McKernan. We shall be pleased to do that, Mr. Chairman. 

Mr. Miuuer. Mr. Pelly. 

Mr. Petiy. Mr. McKernan, what organizations exist as channels 
of information on any possible threat to marine life by the disposal of 
radioactive wastes? I think there was a reference to NATO. 

Mr. McKernan. You mean worldwide? 

Mr. Petry. International organizations. 

Mr. McKernan. I am probably not qualified to answer this fully, 
Mr. Pelly, but within the fisheries field alone several international 
commissions exist. Dr. McHugh mentioned the North Atlantic Com- 
mission. This is a Commission composed of 12 member nations, most 
of them North Atlantic nations. In fact, I think perhaps most of 
them are members of NATO, also. I do know that Russia is a mem- 
ber of the North Atlantic Fisheries Commission, so that is one excep- 
tion, at least. 

These nations get together, and scientists and technicians from 
these nations discuss problems of mutual concern. This is one body 
through which a discussion of this kind could easily be had and could 
coordinate and could disseminate the knowledge that each of the 
nations have. 

There are other international fisheries bodies which could act in 
the same capacity, such as the North Pacific Commission, with which 
you are very familiar, I know. 

Mr. Petty. Do you not think it extremely important that these 
organizations communicate back and forth and exchange information 
and develop any knowledge and disseminate it among our various 
research groups ? 

Mr. McKernan. Yes, I do. 

Mr. Petty. The second thing I would like to ask you is this: What 
would be the appropriate international organization to discuss and 
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develop mutual agreements or laws on the subject of proper protec- 
tion of marine life from the disposal of radioactive wastes ? 

Mr. McKernan. There is an arm of the United Nations, the Food 
and Agriculture Organization, FAO, which might be a means of 
getting together the nations of the world and discussing this par- 
ticular matter. 

Mr. Petry. For instance, the Conference on the Law of the Sea, 
Would that be a subject which nations would discuss in such meet- 
ings as are held in Geneva, United Nations conferences ? 

Mr. McKernan. I would think not, Mr. Pelly. That particular 
body has cong concerned really with laws governing both territorial 
and high se . 

Mr. Pacer. y. Do they not develop laws ? 

Mr. McKernan. They might set up subcommittees of technicians 
to study this particular matter. I can see whether that particular 
group could. But I think an equally or perhaps more competent 
body might be FAQ, with headquarters in Rome, who have on their 
staff competent scientists to develop all the knowledge that is avail- 
able on this-matter. In fact, it is in a sense also a wing of the 
United Nations, too. 

Mr. Petry. It would just seem to me that early in the game, before 
the development of the peaceful utilization of the atom is advanced, 
chains of communication should be open and there should be constant 
exchange of research information among nations, leading toward the 
ultimate control and agreement among nations on means to prevent 
destruction and devastation of marine life and resources for human 
needs. 

Mr. McKernan. I agree with you, Mr. Pelly, that concurrent with 
the development of the uses of atomic power and nuclear power 
should come discussions and agreements on how the potentially de- 
structive wastes can be handled. 

Mr. Petty. In other words, these suggested locations are, of course, 
of concern to the areas which they are near but, on the other hand, 
certainly as between Canada and ourselves, and as between Mexico and 
ourselves, we have a tremendous community of interest in working 
out arrangements so the resources which we share are protected. 
What is the good of just one nation practicing control if the other 
nations of the earth do not do it? 

Thank you. 

Mr. Miuuer. Mr. Oliver. 

Mr. Oniver. Just a brief question, Mr, Chairman. 

This may be off the track of what you have just been discussing, 
Doctor, but I was wondering if you are familiar with the recom- 
mendations which the Committee of Scientists on Oceanography 

made for an overall budget for the next 10 years. 

Mr. McKernan. Yes. I am most familiar, Mr, Oliver, with those 
recommendations pertaining to the living resources section. 

Mr. Ontver. I should like to ask you this question. In that ree- 
ommended budget, was your Bureau or Department recommended 
for increased appropriations for oceanographic work ? 

Mr. McKernan. Yes. 

Mr. Ontver. Is that reflected in the appropriations which have been 
made for your Bureau for fiscal year 1960? 
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Mr. McKernan. Not in 1960. You see, our 1960 budgets were 
submitted a good deal before this particular study was completed. 

Mr. Otiver. So, so far as the budgetary rec ommendations of the 
committee of scientists are concerned, your Bureau’s appropriations 
for 1960 will not reflect those recommendations. 

Mr. McKernan. The original budget for 1960 will not reflect those 
recommendations, but we nevertheless are attempting to work with 
other departments of Government to reor ient our oceanographic pro- 
gram within the limitations of our budget and Ww ith the limitations 
that Congress imposes upon us for the expenditure of our funds. 
Within those limitations we are attempting to reorient our program 
to use to the maximum the recommendations which have been sub- 
mitted in this report. 

Mr. Ouiver. Was any increased appropriation requested by your 
Bureau through the Department to the Bureau of the Budget ? 

Mr. McKernan. Mr. Oliver, I do not believe that I am permitted 
to disclose information on preliminary estimates by our budget, but 
I think it fair to say that our Bureau has been aware for a number 
of years of the need for increased oceanographic research, and we have 
been attempting consistently to reorient our program along these lines. 
We have done so within the limits of our authority. 

Mr. Ottver. I am sure, Dr. McKernan, there is no need for me to 
stress to you the importance of increased oceanographic research. You 
are fully aware, far more than I, of the implications involved in not 
doing what you should be doing. What bothers me is whether or not 
we are waiting until 1961 or 1962 or 1972 before we do the things 
which we know should be done as soon as possible. 

I am concerned about what I think to be the fact, that various bu- 
reaus and departments of the Government which have a direct interest 
in this perhaps are not doing what should be done to get the impor- 
tance of these necessary appropriations stressed effectively enough to 
get the actual money and do the job. That is all I wanted to deter- 
mine. ‘Thank you very much. 

Mr. Mitier. Mr. Curtin. 

Mr. Curtin. Thank you, Mr. Chairman. 

Doctor, as you know, recently there was published a list of proposed 
disposal points for nuclear wastes in the sea and in the gulf. Was 
your agency contacted and did you discuss with the Nation: al Ac ademy 
of Sciences these locations before this publication was made? 

Mr. McKernan. Yes, Mr. Curtin. Dr. Walter Chipman was a 
member of the group which finally came up with those recommenda- 
tions, and Mr. Howard Eckles of our staff right in the Washington 
office was a consultant. So our Bureau had ample opportunity to 
express our views with respect to those recommendations. 

Mr. Curtin. Certain of the spots seem to be very close to or in the 
middle of rather popular fishing grounds. Was that taken into con- 
sideration when these discussions were held ? 

Mr. McKernan. Yes, it was. It is my understanding that these 
recommended locations are not final by any means. Is that correct, 
Dr. McHugh ? 

Mr. McHuen. That is correct. 

Mr. McKernan. There still will be opportunity and still must. be 
opportunity for further study and review of the possible effects on 
any of our resources, not only fisheries, but others as well. 
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Mr. Curtin. Have you an opinion as to the feasibility of these loca- 
tions in relation to the fishing grounds ? 

Mr. McKernan. I have great confidence in the members of this 
committee. Upon review and recommendations of my staff, the Bu- 
reau has generally adopted the recommendations of this particular 
committee, because in a sense these are simply not finally adopted dis- 
posal areas, you see. They are suggestions which call for further 
study and further deliberation. So we still have an opportunity to. 
object to any of these areas where they might have a permanent effect 
on the fisheries resources. 

Mr. Curtin. They are in the nature of proposals. Are you in favor 
of these proposals ? 

Mr. McKernan. Insofar as our information is developed so far, 
yes. 

Mr. Curtin. That is all, Mr. Chairman. 

Mr. Mitter. Mr. Lennon. 

Mr. Lennon. I believe your official title is Director of the Bureau 
of Commercial Fisheries in the Department. 

Mr. McKernan. Yes, Mr. Lennon. 

Mr. Lennon. I believe you stated in response to a question by Mr. 
Curtin that you are familiar with the areas recommended by the 
National Academy of Sciences for the disposal of low level radio- 
active wastes recently published. 

Mr. McKernan. I may have misled you, Mr. Lennon. I am not 
specifically familiar with the detailed locations of these, and talked 
to our people only in a general sense. 

Mr. Lennon. You said you had an opportunity to review that, 
though, and to make objections to it if there were any objections. 

Mr. McKernan. Yes. 

Mr. Lennon. You made no objections? 

Mr. McKernan. Yes; that is correct. 

Mr. Lennon. Dr. Joseph Lieberman, who I believe is a safety en- 
gineer for the AEC, testified yesterday. I think he identified himself 
as sanitation environment engineer of the Reactor Division of the 
AEC. As I recollect from his testimony yesterday, that was his 
identification when he testified before the committee. 

He was asked about this matter. I shall tell you in a few minutes 
what he had to say, as I recall his testimony. 

For almost ten years we have been dumping packages, properly 
protected or supposedly properly protected, in certain areas of the 
ocean, generally beyond the continental shelf, in the deeper waters 
of our gulf coast and Pacific and Atlantic coasts. These are low 
level radioactive materials. Have we not? 

Mr. McKernan. Yes. 

Mr. Lennon. Of course, those areas were approved by the Bureau 
of Commercial Fisheries. 
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Mr. McKernan. I would not say “approved,” Mr. Lennon. We 
had an opportunity to object to those areas. 

Mr. Lennon. You found no reason to object ? 

Mr. McKernan. Correct. 

Mr. Lennon. Now the proposal is to dump these radioactive waste 
materials, low level though they may be, in spots along the gulf coast 
and more particularly along the North Carolina coast at a spot which, 
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according to the area specified, would be about 22 miles off the coast 
of North Carolina, from Morehead City, N.C., in what we consider 
to be very shallow water. I suppose at that particular place, because 
of the contour of the ocean floor from the shore line out, it would 
not be more than 55 or 60 feet, if it is that deep at that spot. 

What we are concerned about is why, except for economy reasons, 
you do not move a littlé farther out in the sea and dump this material 
in deep water beyond the Continental Shelf. 

Before you answer, I will tell you what I recollect Dr. Lieberman 
said. He said economy was a great factor in this decision; that it 
was just cheaper to take it out 20-some miles and dump it than it 
was to take it out another 25 or 50 miles and dump it in waters where 
it is very unlikely it would ever do any harm. He said there was an- 
other factor, and that was being able to stay right where it was and 
go there and test it from time to time. 

He said further that in the last 10 years the area where we have 
been dumping for 10 years had been tested only once, and that was 
about 18 months ago, to determine the percentage of contamination, 
if any, that was found there. 

I would like you to comment on that because the board of conser- 
vation which has charge of our commercial fisheries in North Caro- 
lina has already expressed by resolution and by telegram its violent 
disapproval. I was amazed yesterday to learn that you people, who 
have been called on to make a recommendation or at least to consider 
this matter, had not taken the trouble to contact the State agencies 
which have responsibility to the commercial fisheries. 

Would you please tell us how you feel about that? 

Mr. McKernan. In the first place, I certainly would have no ob- 
jection and would agree with you that the farther offshore we take 
this as a general rule, the better off we are. On the other hand, of 
course, these are very low level wastes, and on examining all of the 
information which was available, published as well as unpublished, 
our people felt that the sites suggested would have no adverse effect 
on the fisheries resources. 

There again, obviously, setting aside the matter of economics, the 
further offshore you get this material, provided you are not going 
offshore into areas of use by our commercial fisheries or areas of heavy 
concentration of commercial fisheries, the better off you are. 

I cannot explain nor do I attempt to condemn our scientists not con- 
tacting members of your department of conservation. I think we 
should have done that. I do not understand why we did not. We 
have been in contact with department of conservation officials in 
other parts of the country on this particular matter during other 
discusions and deliberations. 

Mr. Lennon. We have about 360 miles of coastline. We are right 
in the heart of the menhaden industry. I suppose Morehead City 
has one of the largest menhaden fleets on the South Atlantic coast. We 
have a large shrimp industry as well. 

I know you are familiar with the way they drag the ocean bottom 
for shrimp in that general area. They drag it out that distance some- 
times, Iam told. I know the menhaden fleets range out in that area. 
We simply cannot understand. 
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I was amazed, too, to see the figures that were given to us yester. 
day of the small amount of money being spent by AEC, and your 
Department as well, in a study of this situation. It was an infinitesj- 
mal part of the overall AEC program, perhaps $200,000 or $300,000, 
if that much, on an annual basis. 

I, for one, intend to ask the chairman of the Joint Committee on 
Atomic Energy to bring the proper officials of AEC and your Depart- 
ment before that committee to see if economy is the only reason. Cer- 
tainly you cannot justify a situation like this on the basis of the extra 
cost of maybe even $200,000 a year. These contracts are made by AEC 
with disposal corporations, are they not? Is that not the way it is 
done ? 

Mr. McKernan. Yes. 

Mr. Lennon. I hope that in the future, before any publicity is given 
to where radioactive materials, even low level wastes, are to be disposed 
of, you would review with the departments of conservation and de- 
velopment, particularly the bureaus of commercial fisheries and sports 
fisheries, of the States and extend them the courtesy of getting their 
views before you publicize such a thing. It is a matter of grave con- 
cern to our people. I know the gentleman from Texas, Mr. Casey, 
who is certainly moderate and sympathetic and cooperative both with 
your Department and the AEC, is very much concerned about the de- 
cision to dump this material within 23 miles from the coastline of his 
district, right in the fishing grounds which he fishes himself. The 
sports fishing industry in the South Atlantic—certainly I can speak 
for my own State—as well as the commercial fishing industry are 
great factors in our total economy. I do not believe that you folks 
ought to commit yourselves and give your approval or withhold your 
disapproval until such time as the related counterpart agencies in the 
State are at least solicited for any view that they may have. 

The ultimate and final decision is with AEC. I do not believe that 
the AEC or the National Academy of Sciences would have announced 
any such intention if you folks had said, “Hold this up until we can 
study it thoroughly.” I do not believe they would have done it, be- 
cause everybody wants good public relations. I should think they 
would, anyhow. Certainly good public relations are not gained in 
the way this thing was handled. 

I ask you, sir, with all the sincerity that I have, to go back and re- 
view this proposed decision and see if it cannot be determined if it 
would be in the public interest, the psychology of the thing if nothing 
else, and its effect on the general public, to spend a few more dollars 
and go out another 25 miles, in some instances less, and dump it in 
deeper water on the Continental Shelf. I hope you will do that. 

Thank you, Mr. Chairman. I have made my speech, but I was 
concerned about it. 

Mr. Mrizer. Allright. Counsel. 

Mr. Drewry. Mr. McKernan, yesterday when the question was 
asked how come certain sites were named, the Atomic Energy people 
said the selection of the sites was done by the Bureau of Commercial 
Fisheries. Is that correct ? 

Mr. McKernan. Not tomy knowledge. 

Mr. Drewry. Did I not also understand from you that Dr. Chipman 
was on this group ? 
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Mr. McKernan. That is correct. 

Mr. Drewry. Is he not one of your representatives? 

Mr. McKernan. Yes, he certainly is. In fact, they also had Mr. 
Eckles from our office as a consultant. It was not my understanding 
that we had selected the sites, but we certainly had an opportunity to 
critically review the sites which were suggested by AEC and by this 
group. To my knowledge, we did not specifically select the sites 
ourselves. 

Now I want to confess, Mr. Counsel, that there may be something 
here I have not been informed about, but to the best of my knowledge, 
we did not select the sites. 

Mr. Drewry. Perhaps my recollection is faulty. Do you know how 
the sites were selected ? 

Mr. McKernan. I believe the general area was determined by AEC 
and then the specific sites were selected on the basis of all the knowl- 
edge available about the resources in that particular area, both with 
respect to concentrations of fish and concentrations of fishing. There 
were undoubtedly a great many other considerations also, but in fish- 
eries, with respect to fisheries considerations, we considered whether 
there were the resources present and where they were present and 
where they were harvested and attempted to pass judgment on that 
particular basis—again, of course, being assured these were low-level 
wastes and being assured that they were not of a level that would 
have adverse effects on the aquatic resources in the region where the 
wastes were dumped. 

Mr. Drewry. How did you determine what resources were there? 

Mr. McKernan. We have fairly broad knowledge from our own 
exploratory research on the various coasts of the United States and 
in addition there are published records from the States and other 
research agencies and from the commercial fisheries themselves. Tak- 
ing all these data into account, the decision was based on that. 

Mr. Drewry. Was there any actual or-site fishing done before the 
sites were selected ? 

Mr. McKernan. In most of the areas we had fairly good knowl- 
edge. Someone might disagree with me in that regard, but we felt 
that before a decision was made we had made an adequate study of 
the area suggested so that we did know whether or not fisheries re- 
sources, which perhaps were not as yet utilized, might be affected or 
whether the fishing operations themselves might be affected. Dr. 
McHugh has a comment on this. 

Mr. McHven. There is one other point which is that as I under- 
stand it, these sites were chosen as far as possible in particular spots 
where fishing was not possible because there were wrecks or were 
already explosive dumping areas, or something like that. It would 
be difficult, in other words, if not entirely impossible, for a vessel to 
actually go trawling on that spot and pick up one of these containers 
even if they tried. 

Mr. Drewry. Is that the criterion, the use of trawlers? 

Mr. McKernan. Other forms of fishing gear used in that particular 
vicinity. 

Mr. Drewry. I am not too much of a fisherman but a wreck is a 
rather attractive spot. 

Mr. McKernan. For handline fishing sometimes. 
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Mr. Drewry. Do you take the individual sport fisherman into 
account ? 

Mr. McKernan. The level of waste is so low as to not affect the 
fish that might come in reasonably close contact with this material. 

Mr. Drewry. I understand these areas would be forbidden to fish- 
ing, that they would be marked off. 

Mr. McKernan. Actually fish will and do migrate in those various 
vicinities. Any particular wastes that are of a level which would 
contaminate either the plankton itself or the fish themselves would 
not be desirable nor would we want to approve such an area. 

Mr. Lennon. Would counsel yield to me at that point ? 

Mr. Drewry. Certainly. 

Mr. Lennon. Dr. Lieberman yesterday suggested the strong likeli- 
hood where this material was dumped it would have to be restricted, 

atrolled, or at least marked off with buoys. 

Mr. McKernan. You cannot keep the fish from migrating past it. 

Mr. Lennon. You can keep the fishermen out. Do you know any- 
thing of the sports fisheries along the South Atlantic coast? I know 
you do not spend a dime in research on it. All the fine material the 
doctor brought to us this morning was based on commercial fisheries. 
I do not know that the Bureau of Commercial Fisheries spends any- 
thing at all on the sports fisheries. 

Mr. McKernan. A great deal of our research applies to resources 
harvested by anyone, commercial or recreational. 

Mr. Lennon. We have in the last 2 years found white marlin and 
blue marlin in the very area I am talking about, a tremendous catch 
of them. One boat boated five about 3 weeks ago. We found out 
ourselves they are there. They have been there all the time but we 
learned how to fish them. They are in the very area where you sug- 
gest now they plan to dump this low-level waste material. 

That is sort of disturbing to party boat operators and fishermen to 
find that they have finally discovered a fishing ground that people are 
coming to. The Atlantic Ocean is a mighty big place ol it seems 
you could find a place other than 20 miles offshore for this dumping. 

t does not make sense to me. 

Mr. McKernan. We will certainly explore those sites you 
suggested 

Mr. Drewry. You mentioned there might be some disagreement 
with you as to whether these sites were presently fishable. I would 
say there is. We had testimony yesterday of Mr. Downing in regard 
to the area off Virginia Beach, and Mr. Casey as to the area off Gal- 
veston where he said some of the finest fishing he had ever had was 
in the exact spot. 

I understand from the testimony yesterday that there were two pre- 
use surveys under study at the present time up in New England. 
Upon inquiry, I find one is at a place called Browns Ledge where the 
Coast and Geodetic Survey, I believe, is participating with AEC. 1 
assume you are involved in it, too, are you not ? 

Mr. McHveu. Yes, we are, Mr. Drewry. 

Mr. Drewry. Has that survey proceeded to a point where you could 
discuss any results? 

Mr. McHvuen. No, sir. There was a meeting not more than 10 
days ago up at Woods Hole at which some of our people were present. 
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I have not yet seen a report of this meeting. I cannot tell you anything 
about what went on. 

Mr. Drewry. In connection with Browns Ledge, which is rather 
close inshore and a rather shallow area, is that an area where there 
never had been fish before ? 

Mr. McHveu. No; I think, it seems to me, Mr. Drewry, that the 
problem here and the thing in the minds of this committee when they 
were determining sites was that the chief danger was actually picking 
up these containers in gear. Jam sure the committee felt that merely 
the presence of fish in the vicinity would not be enough to cause any 
danger. So that it is my guess that what they would say wouid be that 
right in that region probably sport fishing would not cause any prob- 
lem because the fish would not be contaminated. 

Mr. Drewry. It seems to me, as I recall the testimony here and other 
testimony, that certainly this point was not made clear that it was 
not to interfere with sport fishing. From the list of sites, many are 
mentioned as sites where there is a wreck or a site which has been used 
as a dumping ground for explosives, or something of that sort, but the 
impression I received was that it was to be a forbidden area, even 
though it is low level waste, to be a forbidden and perhaps patrolled 
area. 

What is the scope of the biological research functions of the Bureau 
of Commercial Fisheries? By that I mean are you limited to dealing 
with studies concerning the life cycles and abundance and locations 
of known food fish or commercial fish, or is it the whole field of marine 
biology ? 

Mr. McKernan. Pretty much the whole field of marine biology as 
it pertains at the present time or might pertain in the future to the 
use of the living resources of the sea for food. 

Mr. Drewry. Total living resources of the sea for food? 

Mr. McKernan. Yes. 

Mr. Drewry. Would that include studies into various plant or 
animal organisms that are not themselves usable but nevertheless have 
a place somewhere in what was referred to yesterday as the food web 
of the sea ? 

Mr. McKernan. Yes; we certainly study the organisms and the 
general chain of life in the sea. 

Mr. Drewry. The development of rough fishes in certain areas, 

ou would want to know how come they are developing? Iam speak- 
ing of carp and others of that sort. 

Mr. McKernan. Yes. 

Mr. Drewry. You spoke of your program in relation to the Na- 
tional Academy of Science’s suggested 10-year program. I under- 
stood you to say that you budgeted within the scope of your authority. 
I did not quite understand that. Or rather, you programed within 
the scope of your authority. How do you mean that? 

Mr. McKernan. Of course, the way I understand our national 
budget, the President makes a decision about budgetary levels and 
these are passed down to the various departments of Government. 
Then the department applies certain limitations on each of the bureaus 
within the department. Our bureau budgets within these limitations 
imposed by the President’s budget itself. 

Mr. Drewry. And that is your program ? 
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Mr. McKernan. Within these particular limitations we devise the 
very best program possible. 

Mr. Drewry. Your program is controlled by your departmental 
budget rather than by your scientific understanding of what should be 
done in order to gain the maximum amount of knowledge with the 
greatest. efficiency ? 

Mr. McKernan. I have misled you a little bit, because we certainly 
have ample opportunity to attempt to alter any departmental ceilings 
that are imposed in any kind of matter and we have a chance to argue 
for higher budgets and for new programs during these various years 
that I have had this responsibility. So that we have opportunity to 
argue our point before departmental officials who make these deci- 
sions. 

Mr. Ottver. Will counsel yield ? 

Mr. Drewry. Yes. 

Mr. Ontver. Did you argue for more funds for oceanographic re- 
search for 1960? 

Mr. McKernan. Yes; I have generally argued for increases of 
various things and oceanography has been one of the programs I have 
pushed fairly heavily. By the way, I have obtained a great deal of 
sympathy and interest within departmental officials from the Secre- 
tary right on down in the Department of the Interior. 

Mr. Ortver. But did you get more dollars ? 

Mr. McKernan. We obtained some more dollars, not a great deal 
more, not perhaps as much as some of us bureaucrats would like to 
have, you know. 

Mr. Miter. If counsel will yield, it is similar to the case of the 
enthusiastic salesman who reported to his sales manager that he had 
had a great solicitation but not sales. I have been in your position 
with a smaller agency. I know you speak a lot of words but, frankly, 
as Omar Khayyam said, “I came out of the same door wherein I 
went”’—unfortunately. 

Mr. Drewry. My point is just this: I do not see any conflict be- 
tween stating the goal even though, to borrow a phrase, it far exceeds 
your grasp—the grasp being the amount of money you can get—but 
too often we hear testimony of what the forward program is and the 
program seems to be limited by the budget rather than the broader 
goals of the agency. In this case the overall 10-year program recom- 
mended by the Academy. 

As an example, I think we can bring up something we talked about 
before, which is that we do not need fishery research vessels because 
we have to get caught up in our paperwork, speaking of the case of 
the Albatross. It is disturbing to think of the budget controlling the 
program. ' 

Mr. McKernan. We never said we did not need research vessels in 
New England and we never said that we would not like to have right 
at the moment a good research vessel in New England. I think we 
have been over that several times before. Our position with respect 
to the Albatross is that it is an inefficient research vessel and that 
we were better advised to spend our money in analyzing the research 
that had been collected rather than spending an increasingly greater 
amount to keep this vessel at sea. 

Mr. Drewry. I will stand corrected and not go into the A/batross 
any more. 
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You did in this budget ask for additional funds for development 
work on a new research ‘vessel ; j is that not correct ? 

Mr. McKernan. In which budget? 

Mr. Drewry. Your current budget. 

Mr. McKernan. The 1961 budget? 

Mr. Drewry. Is it 1961 or 1960? 

Mr. McKernan. The budget we recently submitted to the Depart- 
ment and which still, insofar as I know, is a confidential depart- 
mental budget, I do "not believe I am at liberty to disclose what 
we asked for. 

Mr. Drewry. What I understood was you requested something like 
$100,000 for design and development work in the 1960 budget. 

Mr. McKernan. We are very thankful that this was put “into our 
budget in the Senate, Mr. Drewry, and sustained by the House, we 
understand. We are very pleased and thankful for this and we have 
started preliminary studies leading toward design of a proper research 
vessel for New England. 

Mr. Drewry. Will this be a prototype design or a special vessel? 

Mr. McKernan. We will attempt to develop a design which might 
have broader application. In the case of fisheries research vessels, 
fisheries research and oceanographic vessels, sometimes one suited for 
the New England area might not be suited for the more tropical 
or semitropical waters either by reason of the kind of experimental 
fishing to be carried on in the boat or by weather itself. 

For example, fishermen and research people out in New England 
and the North Atlantic region, the vessel has to have considerably 
different characteristics from those that we use in the Hawaiian Is- 
lands, for example. 

Mr. Drewry. How will you proceed with this reg and develop- 
ment work? Will you call on your own resources? I do not suppose 
you have any naval architects in the Interior Department. 

Mr. McKernan. No. 

Mr. Drewry. Will you work with the Maritime Administration or 
will you go to outside contractors ? 

Mr. McKernan. We will work with Maritime Administration and 
outside architects. 

Mr. Drewry. Similar to the way Coast and Geodetic Survey has 
done with their survey vessels; is that correct ? 

Mr. McKernan. I believe that is the way they do it, also. 

Mr. Drewry. Several years ago there was talk of a 10-year pro- 
gram which Fish and Wildlife Service had itself. What is the 
status of that program at the present time? 

Mr. McKernan. Yes, you had reference—and very hightly so— 
to the matter of advanced programing and looking into the long- 
range needs for ocean research. We have been doing that. In fact, 
I was a member of a survey team back in the winter of 1956-57 which 
did study the long-range needs of our particular bureau. That 
particular program is still under fairly active consideration within 
the Department but has not been approved nor released by the De- 
partment yet. 

Mr. Drewry. It is still within the Department? 

Mr. McKernan. Yes. 

Mr. Drewry. When it receives departmental approval, then what 
happens to it ? 
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Mr. McKernan. When it receives departmental approval, we wil} 
then attempt to implement the recommendations by budgetary re- 
quests. In fact, of course, in a sense we have been trying to do this 
at the present time. We have actually attempted to organize our 
program along the lines of the results of this 10-year study and within 
the budgetary limitations imposed upon us always. 

I might add that the National Academy of Sciences Subcommittee 
on Oceanography had access to at least part of the recommendations 
in this particular report, that part dealing specifically with ocean- 
ography. So that to some extent the recommendations of the 

ational Academy of Sciences Subcommittee on Oceanography cor- 
respond to or parallel perhaps more currently the needs as the Bu- 
reau sees them, with a great many expert advisers and world famous 
oceanographers that were on that subcommittee, and with that advice 
in a sense this portion of the program has been brought currently 
up to date. 

Mr. Drewry. Will your program be made public when it is ap- 
proved within the Department ? 

Mr. McKernan. As soon as it is approved it is my understanding 
the Secretary will make it public. 

Mr. Drewry. Without having to go to any higher or other level 
of approval? 

Mr. McKernan. I did not mean to mislead you. My understand- 
ing is that departmental approval will come after the Secretary has 
received clearances, I presume, from the Bureau of the Budget, for 
example. 

Mr. Drewry. That is what I was talking about. The Budget con- 
trols the program rather than the program influencing the budget. 

Mr. McKernan. There is a balance. This is true to some extent 
but not entirely, I would not say. 

Mr. Drewry. Have you given consideration to the need for re- 
vamping of your laws to fit into this? Is that included in the 
program ? 

Mr. McKernan. Yes, we discussed that at considerable length. 
In fact, I believe our present authorization under the Fisheries Act 
of 1956 provides fairly adequate legal structure to implement the 
oceanographic program as it is recommended by this subcommittee, 
with one or two exceptions. I believe those exceptions are being 
taken care of by special bills that are now introduced. Those would 
involve the making of grants to certain oceanographic institutions 
or contracting on a little freer basis than we now have authority for 
to contract and grant money to these oceanographic institutions. 

Mr. Drewry. That is all. 

Mr. McKernan. May I say that it was brought to my attention 
by handwriting which I readily recognize as that of Dr. Wilbert M. 
Chapman of California that the atomic waste disposal at sea was 
considered by the Conference on the Law of the Sea last year in 
Geneva, Dr. Chapman believes that subject will come up again. 
I was not at that Conference. 

Mr. Mitter. Before the Department of Defense dumps antiquated 
or old ammunition and other waste at sea, the surplus defense waste, 
do they consult you or do they just go ahead and dump? 

Mr. McKernan. I cannot be sure that they always consult with 
us, Mr. Chairman. 
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Mr. Miter. I wish you would look into your records because since 
this matter of disposal has come up, my memory was awakened yes- 
terday to an incident on the Pacific coast where they got rid of some 
mustard gas that had been stored there. They loaded a Liberty ship, 
took her out to sea, and sank her. They afterwards disposed of some 
700 tons of this in containers. Some of it was mustard gas. I can- 
not give you the chemical formula for mustard gas, but I am certain 
Mr. Oliver and I at one time had to train with mustard gas. 

Not being a chemist or a biologist, I have no idea what would happen 
50 years from now when these containers rust through and release a 
lot of this stuff into the sea. What will happen to the fish life? 

Mr. McKernan. I believe I remember the occasion. I want to 
assure you we did not give permission for that disposal. I also confess 
and I suspect that there is in this vast maze of Government some lack 
of coordination in this respect, but I might add that the activities of 
this committee and this report on oceanography has done a great deal 
to bring together the interests of the various departments of Govern- 
ment in coordinating their activities. 

Mr. Miter. Without asking you to commit yourself, I would like 
to have you think about the introduction of a bill to give the Fish and 
Wildlife Service the authority to veto the dumping of wastes at sea 
where they were inimical to fish life and perhaps require agencies of 
Government and others to come to you to get that permission before 
doing it. 

Mr. McKernan. I believe the amendment to the Coordination Act 
passed by Congress last year does help us in this respect. It does 
require other departments to consult with us on activities which affect 
the fish and wildlife resources. I believe that will help us in this 
particular problem of offshore disposition of wastes. 

Mr. Mitter. Are they doing it now ? 

Mr. McKernan. Yes. This comes slowly because these things do 
not filter down to people in Government too rapidly, but, in general, 
I get the impression that all departments are anxious to cooperate in 
this respect. It takes some time before this can be fully activated, I 
confess, but I do not see any effort in any of the departments to circum- 
vent this particular law. 

Mr. Mitter. Would it not strengthen your hand if we did have very 
positive regulation of this matter ? 

Mr. McKernan. Yes. 

Mr. Mitter. Are there further questions? Thank you very much, 
sir. I want to tell you we appreciate your being here. It is always 
nice to see you. 

Mr. McKernan. Thank you, sir. 

Mr. Cuapman. Mr. Chairman, before you leave, I just wonder if 
the committee’s work has advanced far enough that it desires receiv- 
ing testimony from the fishing industry. The reason for my inquiry is 
that I will be in town for a week or so, and the tuna industry, of course, 
and all the fishing industry in the State of California have a deep and 
abiding interest in this program. 

Mr. Mitier. Doctor, we have in mind getting to you. We have 
several agencies of Government to hear from. Unfortunately, we are 
rather handicapped. As you know, we have to go around and borrow 
hearing rooms. That has held us up some. I want to assure you if 
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we do not get around to it in the immediate future we certainly want 
to hear from the fishing industry in all of its phases and aspects. We 
do not expect to have everybody in here, but we recognize you and the 
group you represent. 

Without further ado, the hearing will stand adjourned, subject to 
the call of the Chair. 

(Whereupon, at 12:29 p.m., the subcommittee adjourned, subject to 
the call of the Chair. ) 

(The following were furnished for insertion. ) 


CONGRESS OF THE UNITED STATES, 
House oF REPRESENTATIVES, 
Washington, D.C., July 28, 1959, 
Hon. Grorce P. MILLER, 
Chairman, Special Subcommittee on Oceanography, Committee on Merchant 
Marine and Fisheries, House of Representatives, Washington, D.C. 

Deak Mr. CHAIRMAN: In connection with the consideration being given by 
your subcommittee to the question of the disposal of low-level radioactive waste 
materials in the oceans, I want to go on record as registering my strong objection 
to this practice. 

In principle, I am opposed to the contamination of the earth’s water bodies 
with this material. I feel that the psychological reaction now and the possible 
physical reactions of the people of the world in future generations make denial 
of applications for dumping of these products imperative. The amount of radi- 
ation that sea life and the human being consuming that sea life can safely tolerate 
is a vital question and one which is under debate by our finest scientific minds: 
and there is definite doubt that those coming after us on this planet will not suffer 
for our present-day actions. 

I personally shall carefully consider possible ill effects which might be suffered 
from eating shrimp or fish should more and more dumping sites for radioactive 
material be approved; and I’m sure all thinking Americans will do the same. 
Consequent drops in consumption would be disastrous to our entire fishing 
industry. 

Thank you very much for your attention to these views. 

Sincerely, 
DANTE B. FASCELL, 
Member of Congress. 


DEPARTMENT OF THE INTERIOR, 
FisH AND WILDLIFE SERVICE, 
BUREAU OF COMMERCIAL FISHERIES, 
Washington, D.C., July 28, 1959. 
Hon. GreorcE P. MILLER, 
House of Representatives, 
Washington, D.C. 

Dear Mr. MiILter: At the hearings on July 14, 1959, you instructed me to read 
the questioning by Congressmen Lennon and Casey at the AEC hearings on the 
previous day and to prepare my comments in the form of a memorandum for 
inclusion in the record. I have received transcripts of the record from Mr. 
Drewry, and offer the following comments. 

It probably was unfortunate that the Committee of the National Academy of 
Sciences did not prepare the way more carefully for public acceptance of Publi- 
cation No. 655 by issuing a series of press releases prior to its release. The chief 
source of complaint seems to have been their listing of specific sites for disposal. 
By designating these sites by latitude and longitude and by stating water depths 
and other characteristics, the report inadvertently gives the impression that these 
locations were recommended, whereas it was clearly the intention of the Acad- 
emy’s Committee merely to pick locations for further investigation. We suspect 
that if specific locations had not been given, there would have been less alarm. 

We are familiar with the qualifications of the members of this committee, and 
are confident that if the criteria stated were to be followed rigidly, no danger 
to marine resources or humans would ensue. If there is any criticism to be 
leveled at the report, it would be that the importance of recreational uses of 
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these waters was insufficiently realized. We recognize the rapidly growing im- 

rtance of sport fishing along the Atlantic and gulf coasts, and quite understand 
the need to avoid any action that will affect these fisheries adversely. We under- 
stand that the Academy’s Committee did take sport fishing into consideration 
and decided that controlled disposal of wastes would not do any harm. This 
point is not clearly documented in their report, however. We believe that when 
surveys are made, and the advantages and disadvantages of the various sites 
are considered, that some locations will be rejected because they are in important 
fishing areas. 

Perhaps it was unwise to fail to consult State and local authorities before the 
report was issued. It is our understanding that the members of the committee 
had no intention to neglect this mportant step, as indeed they have stated in the 
report. The consensus of opinion was that it was more appropriate to consult 
with other authorities when detailed surveys are planned. 

We think that economy and ease of monitoring were justifiably given due con- 
sideration in arriving at tentative locations for disposal sites. If it can be 
shown beyond any reasonable doubt that a site 20 miles from shore can be used 
safely without interfering with other uses of the ocean, then it is not good econ- 
omy to increase the expense to the Government by proposing sites farther off- 
shore that are more costly to reach and to monitor. 

Investigations of the propoesd sites should include studies to answer questions 
prought out in testimony at the July 15 hearing. These include the following 
matters: Would storms or currents bring material inshore or rupture containers? 
Are present containers and disposal methods adequate? Would land disposal 
be practical? 

We agree very strongly that where information is not complete, action taken 
should be conservative. This has been our policy in all matters relating to 
pollution, and we believe that extreme caution is necessary in dealing with 
radioactivity. We are satisfied that the committee that prepared the report was 
composed of competent people, that they recognized the need for caution, and 
that their estimates were duly conservative. These points are not always ade- 
quately emphasized in the report, however. 

A question was raised as to the action that would be taken if sites became 
overloaded. The criteria set up by the committee, with proper provision for 
periodic surveys and monitoring, if enforced rigidly, will prevent such an occur- 
rence. Distances between sites and restrictions upon the amount of radioactive 
material that could be deposited in a given time were chosen so that overloading 
could not oceur. If, for Some reason hitherto unexpected, overloading should 
occur, the site should be abandoned in favor of a new location chosen by the same 
criteria, and steps could be taken to remove excess material to a safe location. 
It would be the responsibility of the Bureau of Commercial Fisheries to be suf- 
ficiently well-informed on all operations relating to disposal and monitoring so 
that danger to marine life could be anticipated and prevented. 

Sincerely yours, 
A. W. ANDERSON, 
Acting Director, 
(For Donald L. McKernan, Director). 


UNIVERSITY OF ALASKA, 
College, Alaska, July 15, 1959. 
To the Governor, Members of the Board of Regents, Members of the Territorial 
Legislature, Senator HE. L. Bartlett, Senator Ernest Gruening, and Con- 
gressman Ralph J. Rivers: 

If you have not already done so, I hope you will refer to the July 6 issue of 
Time and read the article on pages 44 to 54 on the developments in the field of 
oceanography. 

When we remember that the coastline of Alaska exceeds the combined total of 
the other States, it is stimulating to the imagination to consider the good that 
may come to our State if we apply this science to the study of the waters off 
Alaska. 

There is a very good chance that much of this work in oceanography could 
be financed from grants from the National Science Foundation, the Navy and 
Special Federal grants. After all, the information collected would be of great 
value to all of the Nation. This type of study would be a valuable adjunct to 
the proposed marine biological station. 
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For the past 2 or 3 years an oceanographer, Dr. Beals, from the Scripps Lab 
oratory, has been stationed at the Office of Naval Research Laboratory at Point 
Barrow. Since the university operates this station under a management con. 
tract for ONR, we have had the opportunity to learn of the exceptional work 
which Beals is doing in the Arctic Ocean. He has, for example, discovered ang 
partially mapped two strong currents running under the ice. This information 
is of great value to submarines operating in that area. 

I am not attempting to dream up new projects for State funds. These oceano- 
graphic studies would provide access to Federal funds and with proper manage 
ment we should, over a period of years, build a research facility of national 
prestige. We have the natural setting. 

Sincerely, 
. Ernest N. Patty, President. 





